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ABSTRACT 


This thesis takes an Overview of past software 
development estimation problems and practices, surveys the 
present situation, and provides recommendations. Results 
from a Department of Defense (DOD) wide survey oan software 
development estimation factors are examined for trends using 
statistical analysis Pe ETE 

Basic and Intermediate models of the Constructive Cost 
Model (COCOMO) are implemented using a software engineering 
approach for development and documentation. This Decision 
Support System (DSS) is developed as a prototype for 
possible use in DOD for software development and maintenance 
estimations. Documentation for this DSS is contained in the 


appendices. 


THESIS DISCLAIMER 


The reader is cautioned that computer programs developed 


in this research may not have been exercised for all cases 


of interest. While every effort has been made, within the 
time available, to ensure that the programs are free of 
computational and logic errors; they cannot be considered 
validated. aay application of these programs without 


additional verification is et the risk of the tisere 
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I. BACKGROUND AND INTRODUCTION 


The Department of Defense spends billions of dollars 
annually on computer processing resources. The majority of 


these resources are for maintaining and developing software 


CLRef. 13. Software development and maintenance costs are 
difficult to contro Many software projects have been 
behind schedule, over cost; and short of expectations. In 


an attempt to improve software cost estimation in the 
Department of Defense (DOD), the Office of the Secretary of 
Defense (OSD) selected the automated Software Life Cycle 
(SLIM? cost estimation model as the tentative DOD 
methodology. The OSD funded a DOD-wide license for SLIM as 
well as training sessions in the use of SLIM at the 
Department of Defense Computer Institute (DODCI) CRef. el. 
Computer software costs are increasing while hardware 
costs continue to drop. Many software cost estimation 


models exist to assist a manager with costs and schedules 


for software development projects. These models vary in 
accuracy and completeness. Variances are due to 
difficulties in software cost estimation. Difficulties 


include inaccurate date, missing information, problems with 
contractors, lack of automated tools and inappropriate cost 
drivers. Accuracy of software cost predictors is of extreme 


import to the Navy due to the number of dollars involved and 


the external budgetary constraints. A project manager for 
software Ionen bears numerous responsibilities which 
permit little or no time for computation and evaluation of 
detailed cost/schedule alternatives. Thus, reliable data is 
essential for project planning and control. Not only must a 
software cost estimation model have an acceptable degree of 
accuracy, but also, it must be flexible enough to adapt to a 
rapidly changing environment. Software  cost/schedule 
packages currently available on the market are based on data 
bases that would not fit the DOD types of software and do 
not allow for adjustment of various cost drivers to fit the 
changing nature of the software development world. IUS, 
therefore; necessary to have an adaptable: 
ne tance shaped Decision Support System to remedy these 
shortcomings. 

Besides SLIM, there are numerous other software cost 
estimation models used by the DOD. The RCA PRICE S model is 
frequently used in U. S. Air Force software cost estimates. 
Barry Boehm's Constructive Cost Estimation Model ( COCOMO? 
was recently selected for use in estimating costs of. 
developing the WIS (World Wide Military Command and Control 
System Information System) in the Ada language [Ref.31. 

Boehm's model estimates both development and maintenance 
costs. Both estimates are of high budgetary interest. 
Maintenance makes up the major portion of the software life 


Cycle effort (CRef. 4]. Boehm's  COCOMO model has three 


levels: Basic, Intermediate, and Detailed. Their ability to 
estimate within 20% of project actual is 25%, 68%, ena ee 
respectively CRef. 5]. The COCOMO estimates were based on a 
limited dispersal of software projects. To increase its 
predictive capability with Department of Defense software, 
IE would be important to better understand the 
characteristic and profile of the set of software under 
study. 

Appropriate use of COCOMO requires two prerequisites: a 
good estimation of KDSI, and a good knowledge of the profile 
of the cost drivers. Lines of code are difficult to 
estimate. In the past, errors in estimating size have been 
as large as a factor of three CRef. 6]. However. the COCOMO 
model could prove valuable to the DOD in numerous cases 
where software must be converted from one language to 


another as lines of code estimates are more accurate ae 


software conversions than on new developments. Another 
application: for the Intermediate  COCOMO model is m 
conjuction with other cost estimation models. A cost 


estimation model which does not require the number of lines 
of code as an input, such as Estimax, could be applied 
first. Resultant estimated lines of code could then be used 
as an input to the Intermediate COCOMO model. A third 
application would be as a cross-validator for other cost 


estimation models. 
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The objectives of this thesis are to design, develop, 
and implement a Decision Support System for the Basic and 
Intermediate models, and to better understand the nature of 
the DOD software. A survey will be used to gain a better 
understanding of DOD software development estimation. 
Survey results are examined for trends in Chapter III. 
Chapter IV addresses the Decision Support System (DSS) 
implementation of the Basic and Intermediate  COCOMO models 
using a software engineering approach. Supporting 
documentation for the software, including the program 


listings and Users Manual, are found in the appendices. 
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II. COCOMO SOFTWARE COST ESTIMATION MODEL 


I AS A aaa, 


This chapter summarizes the COCOMO Basic and 
Intermediate software cost estimation models. Maintenance; 
which is used with both the Basic and Intermediate models, 


is also discussed. 


A. OVERVIEW 


The Basic COCOMO model takes as parameters the estimated 


number of source instructions (KDSI) and the development 
mode. The development mode parameter indicates what type of 
project is being developed, ranging from relatively small 


projects loosely coupled with their operating environment 


("organic") to large, complex systems with rigidly specified 
interfaces, real-time performance constraints, and high 
reliability requirements ("embedded"). The Basic model 


calculates  man-months of effort and months of schedule, 
along with productivity in number of delivered source 
instructions per man-month and annual development cost. For 
example, a typical result for a 28 KDSI project might be 6.6 
man-months of effort required, 5.1 month schedule and 
approximately 301 required lines of codes per man-month. 
Distribution of effort and schedule are also calculated, 
e.g.» of the 5.1 months of development time, the model will 
tell you that O.97 months would be spend in product design; 


Sco alia programming and unit testing; and 0.92 in 


pe 


integration testing. Requirements analysis are not included 
in COCOMO estimates, however, product activity distribution 
by phase for effort is computed. For example, calculated 


product design for effort would be farther subdivided into 


requirements analysis; product design, programming, test 
planning,  verification/validation, project office time, 
quality assurance and documentation development time. 


Likewise, programming and integration testing would also be 
subdivided into these same categories. 

The Intermediate COCOMO model builds on the Basic model 
by adding cost drivers; which are measures of various 
attributes of the product; project; computer and personnel. 
The product of these cost drivers multiply the calculated 
effort man-months to produce an adjusted nominal man-month 
figure. For examples one driver (denoted PCAP) measures 
Programmer Capability. The PCAP multiplier can range from 
0.70 (very high programmer capability) to 1.42 (very low 
programmer capability). In the example above, if very high 
quality programmers were available, the estimated 
development time would be reduced to 4.68 man-mowmwtise (6.6 x 
O.70) provided the rest of the cost drivers remained at a 
nominal value of Ox Cost drivers give amore 
comprehensive picture of the product and the environment in 
which it is to be developed, with resulting greater accuracy 


of prediction. 


i 


The COCOMO models are calibrated using data collected 
for 63 projects completed by TRW between 1764 and 1979. 
Numeric parameters were not determined solely by statistical 
curve fitting, but were influenced by the judgment of 
project managers. The Basic COCOMOQ model does not have 
particularly good accuracys Boehm reports that estimates for 
the calibration data are within a factor of 28 of the actual 
effort only 60% of the time. The added parameters of cost 
drivers in Intermediate COCOMO give it much improved 
accuracy. Estimates with the Intermediate COCOMO model are 


within eO of actual effort 68% of the time. 


B. THE BASIC MODEL 
The Basic model’s parameters are estimated thousands of 


delivered source instructions (KDSI) and development mode. 


Source instructions are defined as lines of code, including 
declarative statements and job control language but 
excluding comments. Development modes are characterized as 


follows: 


1. Organic 
a. Generally stable development environment 


b. Minimal need for innovation in architectures 
or algorithms 


c. Relatively small size 


d. Relatively low premium on early completion of 
the project 
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e. Software project range usually not greater 
than SO KDSI 


f. Loose coupling with external systems 


2. Semidetached 
a. Mixture of organic and embedded characteristics 


D. Intermediate level of experience with related 
Systems 


C. Wide mix of experienced and inexperienced people 


d. Some experience with aspects of system under 
development 


e. Software project range usually not greater than 
300 KDSI 
3. Embedded 
a. Much innovation required 


D. Integral part of some larger system with 
inflexible 


eis Interface requirements 
d. High required reliability 


e. Development within tight time and cost 
constraints 


The basic effort development estimation formula by mode 


ate > 


Organic: MM ena (K DSI) *#*1 205 


Semidetached: MM 3 OUISIDS T» 31 re 
Embedded: MM ESGUSDSTOXOXI eO 
where 

MM man-months of development effort 


estimated thousands of delivered 
source instructions 





Another result obtainable from the Basic COCOMO model is 
development time, i.e., how many months the project will 


take to complete. These schedule formula by mode are: 


Organic: TDEV 2.5( MM) eee [ses 


Semidetached: TDEV co nx m 
Embedded: TDEV Q.o9MMOX*OSSS 
where 

TDEV development time in months 


MM effort in man-months calculated above 





Besides effort and schedule calculations other data which 


can be computed and are model and mode independent are: 


Average number of personnel - MM/TDEV 


Productivity = (1000*KDSI)/MM 


Annual cost = Personnel cost/MM * MM 





The Basic model also provides information on how the 
effort and schedule are distributed over the phases of the 
project. These tabulated percentages are a function of the 
product size and mode. The product sizes occur for standard 
KDSI values of 2, 8, 3e, 128, and Sle. KDSI values 
occurring between these standard figures are considered 
nonstandard and must have the closest lowest and highest 
percentages to it interpolated to produce the proper result. 
KDSI values below and above 2 and S12 KDSI respectively are 


beyond the boundaries of the  COCOMO model and are not used 
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as the model formula for effort and schedule are calibrated 
only for this range. Values for the phase distribution of 
effort are computed by multiplying each percentage by the 
prior computed MM number. Phase distribution for schedule 
is also computed in a similar way except each schedule 
percentage is multiplied by the calculated TDEV value. 

In addition to the phase distribution computations, 
activity distribution by phase can also be calculated. 
These percentages are again product and mode dependent and 
provide more detail about the product design, programming. 
and test integration values computed for phase distribution 
of effort. Calculation of the values for this area occurs 


by multiplying the man-months value obtained for phase 


distribution product design; programming; and test 
integration by the respective percentages under each 
appropriate column. For example; to obtain the values for 


activity distribution in the organic mode for product 
design; the product design value computed in the phase 
distribution would be multiplied by each percentage under 
the product design column to generate the necessary activity 


phase distribution for product design. 


fee tHE INTERMEDIATE MODEL 

The key feature which the Intermediate model adds to the 
Basic model is a set of 15 cost driver attributes. These 
cost drivers have a default nominal value of 1.0, however, 


these values can be varied depending on the environment in 
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which the project is being created. The product of these 15 
cost drivers is called the Effort Adjustment Factor (EAF). 
Development modes for the Intermediate model are the 
same as those for the Basic model. However, the effort 
development estimation formula vary slightly from the Basic 


model and are: 


Organic: MMn 3-2 (KDSI) AIT O5 


Semidetached: MMO 3.O0O(KDSI)**1.12 


Embedded: MMn e.BOSDSI)xe 2 


where 


MMn = Nominal man-months 





The cost drivers are factored in by multiplying the nominal 


man-months by the EAF: 


MMadj = MMn * EAF 
where 


MMadj = man-months adjusted 


Schedule formula by mode are the same as for the Basic 
model. Average number of personnel, productivity, annual 
Cost, phase distribution of effort and schedule, and phase 
activity distribution are also computed in the same manner 
as for the Basic model. 

For a large system it is likely that the cost driver 
values will vary for different parts of the system. 


Estimation accuracy can therefore be improved by dividing 
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the system into components. The nominal man-months are 
allotted to the components in proportion to their size, and 
the appropriate set of multipliers are then applied to each 
component separately. The resulting component estimates are 


then summed to obtain the overall system estimates. 


D. MAINTENANCE MODEL 

The process of modifying existing operational software 
while leaving its primary functions intact is defined as 
software maintenance. Calculations for the effort and 
annual cost of this maintenance are also performed Lm seo Gin 
the Basic and Intermediate models and are mode independent. 
A new term in this area is called the Annual Change Traffic 
(ACT). It is the fraction of the software product’s source 
instructions which undergo change during a typical year, 
either through addition or modification. The value of this 
factor ranges between 1.00 for complete change to O for no 


change at all to the software. The formulae for ACT is: 


DSI added * DSI modified 


Foöotal S 


Annual change traffic 


= Delivered source instructions 





E? 


Maintenance formula used with the Basic model are: 


(MM)am = MM * ACT 


Average maintenance personnel = (MM)am/ie 


Annual maintenance cost = Maintenance personnel 
cost/MM * (MM) am 


where 
(MM) am = Basic annual maintenance effort 
MM = Effort in man-months 


ACT = Annual change traffic 





Calculations for the Intermediate model again vary 
slightly from the Basic model in that 14 maintenance cost 
drivers are used to increase the model accuracy. The value 


for each maintenance cost driver is defaulted to a nominal 


value of 1.00, but can be varied according to the 
environment. The product of these cost drivers is called 
the Maintenance Effort Adjustment Factor (EAFM). Formula 


for the Intermediate model are: 


(MM)nam = MMn * ACT * EAFM 


Average maintenance personnel = (MM)nam/te 


Annual maintenance cost = Maintenance personnel 
cost/MM * (MM) nam 





The product activity distribution by phase percentages 
are multiplied by either the annual maintenance effort; 
(MM) am, value in the Basic model or the nominal annual 
maintenance effort, (MM)nam, value in the Intermediate model 
to obtain the maintenance activity distribution by phase. 
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LLL SURVEY RESULTS 
A. SURVEY 

The survey 1S designed to learn about the nature of 
Department of Defense (DOD) software and to be able to 
profile the cost drivers. The survey; Appendix A; requests 
service branch, nature of application, models/methods used 
for cost estimation, percent accuracy on cost, schedule and 
effort predictions, average size, and information which 
could be used to predict effort and schedule with the 
Intermediate COCOMO model. The Intermediate COCOMO model 
was chosen for the DSS tool because it is much less 
complicated than the detailed model and only G^ less 
accurate. The Intermediate model is similar to the Basic 
model miltiplied by an effort adjustment factor (EAF) which 
contains cost driver attributes. 

The Department of Defense Computer Institute (DODCI) was 
contacted for a mialing list. The DODCI list was expanded 
telephonically and 107 surveys were mailed out. The number 
of surveys sent out by service was ó Army; 253 Navy. 9S5 Air 
Force, 20 Marine Corps; and 1 Coast Guard. Some of the 
addressees copied and redistributed the survey to various 
software development shops. A total of 48 surveys were 
returned: 4 Army, 7 Navy, 23 nir Force, 11 Marine Corps, 1 
Coast Guard; 1 Joint Service, and 1 survey of unknown 


service branch origin. 
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B. DELIVERED SOURCE INSTRUCTIONS (DSI) 

The KDSI (thousands of DSI) size ranges from 1 to 7000 
with four respondents not giving/guessing an average KDSI 
size. Apparently most average KDSI’s were estimates since 
most respondents selected one of the standard KDSI sizes. 
Of the given KDSI's, 8 were outside of the 2-512 KDSI range 
required by the COCOMO model. Half of the outer values were 
too small and the other half were too large. One respondent 
Gave the average KDSI as ranging anywhere from 2 to 3 51e 
KDSI, this response was defaulted to 3e KDSI. There were 36 
responses giving KDSI’s within the COCOMO range. If the 
sample is random and representative, then approximately 80% 
of the DOD software falls within the  COCOMO model’s 
effective range of prediction. For the total sample, the 
average KDSI was 342.13 with a standard deviation of 1191. 
For the sample within 2-312 KDSI, the mean was 84.722 with a 
standard deviation of 166. 

le “KDSi Panta trons 

Table I partitions the data file. The partitions 
are used in subsequent files. Each table entry gives the 
partition description, count, mean, standard deviation and 


mean to standard deviation ratio. 


ee 


. TABLE I 


KDSI MEANS, STANDARD DEVIATIONS, AND RATIOS BY 
PARTITIONS 


PARTITION N MEAN ST DEV: RATIO 
Total Sample 44 1119. 0.306 
2- 5h22 DSad 36 141. 0.606 
Organic mode t3 r37. 0.504 
Semidetached 18 Loc. O. 399 
Embedded 3 645.7 

ees KDSI 10 

73-128 KDSI 5 

32-56 KDSI 

aco DS! 


eee KDSI 





The table entries listed are for the total sample and 
the fraction of the sample with KDSI's within range for the 
COCOMO model. The latter is further partitioned by mode and 
Dy range of KDSI. Since the total sample represents a 
cross-sectrion of kinds and sizes of DOD software 
development applications, the larger samples are expected to 
have low ratios. The ratios for the organic and 
semidetached mode partitions are also low. This is quite 
likely due to computer software development still being a 
new field and earlier applications tending to be organic. 
One observation in the organic mode was an anomaly at 500 


ool . In a few years, the ratios for KDSI in the organic 
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and semidetached : modes EE probably increase. Some of the 
survey respondents indicated an ongoing conversion of modes. 
ec. KDSI Partritions by Mode and by Service 

Table II gives the KDSI partitions by mode and by 
service. The survey responses by service by mode for the 
partition with a KDSI within the range of the COCOMO model 
are: Army 100% in semidetached mode; Navy SO^ organic and 
30% semidetached; USAF 44.4% organic, 33.3%  semidetached, 
and 22.2% embedded; USMC 37.5% organic; 50% semidetached, 
and 12.5% embedded. The one Coast Guard observation is in 
the semidetached mode as well as one observation from an 
unknown orginator. The N = 36 sample is 34.1% organic, 50% 
semidetached, and 13.9% embedded. While the total sample (N 
= 48) is 39.6% organic; 45.8% semidetached, and 14.64% 
embedded. 

The very big KDSI (VBKDSI) partition, e2350-Slek;s is 
25% organic and 75% semidetached. The big KDSI (BKDSI?) 
partition, 75-128kK, is 28.6% organic, 28.6% semidetached and 
42.9% embedded. The medium KDSI (MKDSI) range, 32-36k, is 
30% organic and 70% semidetached. The small KDSI (SKDSI) 
range,  8-eoeOK, is 60% organic, 20% semidetached and 20% 


embedded. The very small KDSI (VSKDSI), @-SK, is 40% 
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TABLE II 
KDSI PARTITIONS BY MODE AND BY SERVICE BRANCH 


VBKDSI  BKDSI MKDSI SKDSI VSKDSI 


MODE: 
Organic 
Semidetached 
Embedded 

Total 


SVBR: 





organic, S30% semidetached and 10% embedded. The VBKDSI 
1s 100% USAF projects. This 18 very likely due to the small 
sample size. The BKDSI is 14.3% Army, 71.4% USAF and 14.3% 
unknown service. The MKDSI is 2O^ Army, 10^ Navy, 40% USAF 
and 20% USMC. The SKDSI is 20% Navy, 60% USAF;and 20% USMC. 
The VSKDSI is 10% Army, 20% Navy; 20% USAF, 40% USMC and 10% 


SEG. 


ERE COSI DRIVERS 
The given cost drivers are assigned table values. Table 


III shows the cost driver rating data for the entire sample 


2D 


while Table IV gives the data for the subset of the sample 
with average KDSI's within the 2-S318K range. The average 
for each attribute is within one standard deviation of the 
nominal except complexity (CPLX) in both Tables III and IV 


and data in Table III. 


TABLE III 


COST DRIVERS FOR 


ATTRIBUTE N MEAN RATIO 


RELEY 48 1.0994 Lm 


DATA G2 1.0610 Le 


CPLX 47 m ego . 6.94 


TIME 46 15:173 


STOR 48 1.7306 


VIRT 4&7 01776650 


TURN 646 0 wo76] 


ACAP 48 O79 13 he 


AE XP 48 0. 96896 


PCAP 48 0.90645 


VE XP 47 0 .?8489 


LEXP 48 O9 m 


MODP 48 (050m 37 08 


TOOL 48 QU Ov CUI 


SEED 47 ] -0234 





For both the sample set and the subset, the required 


software reliability (RELY), data base size (DATA), product 
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complexity (CPLX), execution time constraint (TIME), main 
storage constraint (STOR), and required development schedule 
(SCED), are greater than nominal and will increase costs. 
Tactical/technology based computers would tend to drive the 


average required reliability (RELY) and complexity  (CPLX) 


multipliers up. Increased data base size (DATA), higher 
required utilization of execution time (TIME) and main 
storage (STOR) would increase the initial outlay. The 


system would also be set up for possible capacity problems 
which could bring the system down at an inopportune’ time, 
possibly driving up long-range costs as well as development 
costs. A spreadsheet capacity problem was encountered with 
the software application written in conjunction with this 
thesis. In resolving the problem, the development time was 
at least doubled. 

eRe erage regsurred sebedule (SCLED)S1S slightly  lomger 
than nominal. If the spare time 1s spent on improving 
documentation; this is a benefit; Since the quality of 
documentation impacts the subsequent maintenance costs. 

The mean virtual machine volatility (VIRT) 1s rated 
lower than nominal which means that the frequency of major 
machine changes in the DOD is slower. Some respondents 
needed an even lower response category. Since Boehm’s 
tables only go down to low for VIRT, the low category was 


selected for lack of a better option. 


ev 


Computer turnaround time (TURN) is lower than the 
nominal, probably due to the number of interactive machines. 
Perhaps there should be two different drivers/scales for 
batch and interactive machines. All interactive machines 
had the same ratings. Yet, tactical interactive computers 
tend to have turnaround constraints that drive up costs. 

Analyst capability (ACAP), applications experience 
(AEXP), programmer capability (PCAP), virtual machine 
experience (VEXP), and programming language experience 
(LEXP) all averaged above nominal which would lower costs. 
The programmer capability (PCAP) table may need adjustment 
to account for the sometimes magnitude of difference in 
programmer productivity. The use of modern programming 
practices (MDOP) and the use of software tools (TOOL ) “Seis 
averaged slightly higher than nominal which would reduce 
costs. 

Table IV is within one standard deviation of all values 
in Table III. The DATA attribute 1s within one standard 
deviation of the nominal for Table IV, unlike Table III. The 
difference may be due to projects greater than Sle KDSI not 
Deing included in Table IV. 

The only other notable difference between the two tables 
is that the ratio for programming language experience is 
much lower for the total sample. There was a lower standard 
deviation in LEXP in the 28-5198 KDSI range partition. The 


lower demoninators lead to lower ratios. 
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TABLE IV 


COST DRIVERS FOR 2-512 KDSI OBSERVATIONS 


ATTRIBUTE N MEAN SIA DEV RATIO 


RELY 36 1.0997 0.164 6.71 
DATA 33 1.0739 0.0761 14.1 
CPLX 35 1.1823 0:155 

TIME 34 1.1750 0.235 

STOR 36 1.1292 0.166 

VIRT 35 0.97486 0.112 

TURN 34 0.95735 0.0783 

ACAP 36 0.91167 0.144 

AE XP 36 0.97417 0.0971 

PCAP 36 0.91139 0.150 

VEXP 35 0.99400 0.0967 

LEXP 36 0.97088 0.0287 

MODP 36 0.93306 0.0706 

TOOL 36 0.97556 0.102 


SEED d Ig (ues 





D. EFFORT ADJUSTMENT FACTOR (EAF) 

Table V gives the average EAF for the various data 
partitions. In obtaining the average adjustment factors, 
all values not given were recorded as ’* c This 
modification 1S equivalent to assuming all unknown cost 


drivers to be nominal. The average effort adjustment factor 


was 1.4239, with a standard deviation er 412-4, for the 48 


a7 


sample survey and 1.4236, with a standard deviation of 1.21, 


for the 36 sample portion of the survey. 


TABLE V 


EAF MEANS, STANDARD DEVIATIONS, AND RATIOS BY 
PARTITIONS 


PARTITION N MEAN SIDES ; RATIO 


Total Sample 48 1.4239 1.14 
2=512 KDSI 36 “24256 -cl 
Organic Mode 13 1235670 uo 
Semidetached 18 1.53952 238 
Embedded a E Tc ze 
e=- KDSI 10. 0.830353 
B=- ZOTKDSI Mloo 
e coo s eo B 
737128 pS i eco 
cose Del 1.4286 
SeSSDST eus 


Les d DS 1.15678 





The average effort adjustment factor was 1.4239 with a 
standard deviation of 1.14 for the 48 sample survey and 
1.4236 with a standard deviation of 1.21 for the 36 sample 
portion of the survey. Nevertheless, when the data base was 
Partitioned by mode and by KDSI, the size of the standard 
deviation decreased. There was a slight increase in the 


mean as the partition modes went from organic to 
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semidetached to embedded. The partitions also overlapped 
one standard deviation away from the mean. 

The EAF for the very small KDSI range, 2-3K, was 
Significantly smaller than for the other larger KDSI ranges. 
There was an increase in average EAF’s with increase in KDSI 
until the 75-1e88K range, then the average EAF dropped before 
increasing again with the number of KDSI. The small sample 
sizes probably attribute to mid-KDSI range peak in EAF. The 
328-56 KDSI sample included an observation with the highest 
EAF and another extremely high EAF. The small KDSI sample 
also had two out of five EAF’s very high. A contributing 
factor to the dispersion of high EAF’s with respect to the 
KDSI might be correlated with the KDSI range of certain 
natures of software applications. The 32 KDSI sample 
includes 9? of the 10 observations in the mid-KDSI range and 
has an EAF larger than the 128K, large KDSI range; for the 


same reasons. 


E. NOMINAL MAN-MONTHS 

Table VI give the nominal man-month data by partitions. 
Nominal man-months is the number of man-months of effort 
required given all cost drivers are nominal. The Appendix B 
data definition of MMnom gives the equation for effort for 
each mode. Since KDSI is needed to compute MMnom, the 


sample for this section has 36 observations. 
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Of the 36 observations, 39.5* were in the Organic mode, 
45.6% in the semidetached mode and 14.4% in the embedded 
mode. 

The average nominal effort increased as the mode went 
from organic to semidetached to embedded. The most marked 
increase for the partition by mode is between the organic 


and the semidetached modes. 


TABLE VI 


MMNOM DATA BY PARTITIONS 


PARTITION N MEAN ST.DEV. 


e-ole KDSI 36 a307 
Organic mode 1> S97: 
Semidetached 18 Dod. 
Embedded = 

2-5, KDS! 10 

S=e0  KpSl 3 

32-56, KDSI 

73=128 KDSI 

2390+312 KDSI 

32PKDSI 


1287 KDS 





A much more dramatic increase in nominal effort occurred 
with the increase in KDSI ranges thus indicating that KDSI 
has a greater impact on nominal effort than mode. The 38 


KDSI sample had the highest ratio. It was a9 observation 
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sample with uniform KDSI and two-thirds of the observations 
in the semidatached mode while the other third of the 


observations were in the organic mode. 


E EFFORT (MAN-MONTHS (MM)) 

Table VII gives the effort data by partitions. Eftout 
or MM is equal to the nominal man-months multiplied by the 
effort adjustment factor. 

Again the average effort and standard deviations 
increased markedly with an increase in the KDSI range. The 
increases were at a much greater rate for MM than the 


increases for MMnom due to the multiplier effect of the cost 
















TABLE VII 





EFFORT DATA BY PARTITIONS 





PARTITION N MEAN S TIEN RATIO 
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36 116-755 








Organic mode L3 473.92 W70: 0.404 








Semidetached 18 





T828: 











Embedded 5 773.29 659. 1.16 
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drivers, or to the EAF. The increase in standard 
deviations caused a decrease in the ratios. 

In the partitions by mode, the effort increased from 
Organic to semidetached, then dropped off some from 
semidetached to embedded. The ratios increase as the mode 


went from organic to semidetached to embedded. 


G. SCHEDULE.<1TDEV> 

Table VIII gives the schedule by data partitions. The 
equations for the number of months required for development 
are in the Appendix B data dictionary under the entry for 
Schedule. There is a separate equation for each mode. MM 
is needed to compute TDEV, thus the total possible 
observations are 36. 

The mean schedule and the standard deviation both 
increased significantly with an increase in the KDSI range 
partitions. The greater rate of increase is caused by a 
multiplier effect. TDEV is computed from MM which is in 
turn computed from KDSI. 

The 128K partition and the high KDSI partition, whose 7 
observations contained the six 128K observations, had the 
highest ratios. The high KDSI range contained several 
embedded observations while the very high KDSI range; 
250-512K, did not have any observations in the embedded 
range. The distribution of embedded mode and KDSI’s coupled 
with the small sample size probably contributed to the 


distribution of the high ratios. 
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TABLE VIII 

SCHEDULE DATA BY PARTITIONS 
PARTITION N MEAN Sine Vs 
porco 36 17.838 135 
Organic mode 13 15:971 15.4 
Semidetached 18 18.423 14.0 
Embedded S 17.984 
eae «DSI 10 mui o 
aF ZOTKDSI J 101789 
32-56 DSI 18.780 


Z9 VGSK DSI coo 


g30-5N8S- KDSI 45.771 


Sc KDSI llc 


Pea Kk DSI phy 





The mean TDEV increased slightly from organic to 
semidetached mode partitions then decreased from the 
semidetached to embedded mode partitions. This is expected 


behavior. TDEV should follow the pattern of the MM because 


it is computed from the MM. 


Um PRODUCTIVITY (PROD) 
Productivity is the number of delivered source 
instructions divided by the effort. Table IX gives the 


productivity by partition. 
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TABLE IX 

PRODUCTIVITY DATA BY PARTITIONS 
PARTITION Sie pews 
e312 ik Dou eco. 
Organic mode 206. 
Semidetached 2397 
Embedded 187. 
2=9 KDSI C67. 
8=20 KDSI So 
32- J6 KDSI : s 


ems AST : uo 


c3o0-sLe DS 


Se KDSI 


128 KDSI 





The productivity, delivered source instructions per 
man-month, fell off as the mode went from organic to 
semidetached to embedded, and also with an increase in the 
KDSI range. The drop in productivity can be attributed, in 
part, to increased complexity and increased overhead of 
communications with an increase in the number of persons 
working on the project. 

For all partitions, the ratios were small due to large 


standard deviations. 
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I. FULL-TIME PERSONNEL (FSP) 
Full-time personnel, FSP, is equal to effort divided by 
schedule. For these computations, fractional FSP was used. 


Table X gives the FSP by data partitions. 


TABLE X 


FSP DATA BY PARTITIONS 


PARTITION N MEAN ST. DEV. 


2 5312 KDSI 36 20. J26 7.6 
Organic mode 13 12.304 po wm 
Semidetached 18 Ep coB e 
Embedded 3 Seu. c3- o 
fel aren) GD bea fe | 10 1.4849 
gooosKDSI 5 6.2941 

32-536 KDSI Ton 93 

73 128 kDSI 33.168 

aao—-o1l2 KDS1 76:631 

Seq I fo. [O07 


e8 IKDSI Saco bo 





There was a significant increase in both the mean and 
the standard deviation for FSP and the data partitions as 
KDSI increased. An increase in FSP as the mode went from 
Organic to semidetached to embedded also occurred. 

The ratios for very small KDSI; medium KDSI and the 128K 


partition were all above 8G. The 75K observation in the high 
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range KDSI had à low enough FSP to bring the mean for tne 
partition below 2. Of the 7 observations in the high  KDSI 


range, ó were 128k. 


J., MODECS/METHODS 


Table XI gives the number of reported observations for 









TABLE XI 


NUMBER OF REPORTED USAGES BY MODEL 









ESTIMATION NUMBER 





OF | OBSERVATIONS* 





METHOD N = 36 N = 48 









EXPERIENCE/NONE 1-3 17 






COCOMO 2 7 
















SLIM 


RCA PRICE S 


ARMY TB 18-116 


ESTIMAX/ESTIPLAN 


PSL/PSA-SAGE/APS 


STRADIS 


PAC II/ARTEMIS 


MICROREP 


PC/70 


MANUAL/$/LINE 







ECONOMIC ANALYSIS 1 1 


OTHER & 97 







*SOME RESPONDENTS REPORTED MORE THAN ONE CATEGORY. 


38 


Most of the estimation methods were supplied by the 
respondents. The offered responses to the model method 
question was COCOMO, SLIM, and BTHER^ ..—-——-— : Some 
respondents selected the other option or wrote "various" 
without listing the model(s) used. Thus, less hard data was 
collected. Practically every one of the respondents could 
have listed experience as the method used to estimate the 
software development costs. Therefore, experience was 
placed in the same category as the "none" response. SLIM; 
COCOMO;, and RCA PRICE S seemed to be the most widely used 
models with the Federal Conversion Center Manual/$ per lines 
of code fourth in order of preference. Again; the small 
sample size and not obtaining all model/method names greatly 
increases the chances of error on the order of preference of 
Software models/methods. From telephone conversations, it 
seemed that PRICE S was the most popular model with the Air 


Force and the Marines preferred SLIM. Some Marines were 


using ESTIMAX for front end estimates. 


K. APPLICATION NATURE 
Table XII gives the number of observations of each type 


of application. 


Most of the software application categories were 
supplied by the respondents. To reduce the number of 
categories, logistics was combined with supply and real 
estate management was combined with maintenance. The posed 


question offered FINANCIAL, SUPPLY, and OTHER 
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TABLE 


XII 


NUMBER OF APPLICATIONS BY NATURE 


NATURE 
FINANCIAL 
PERSONNEL 
SURELY 

E-EUSE 
SIMULATION 
TRANSPORTATION 
SYSTEMS <SOr TARE 
WEAPONS 
TRAINING 
STRATEGY 
ENER/SETENTIFIE 
OPER. “READINESS 
MANAGEMENT 
MED/SAFETY/JAG 
MAINTENANCE 


UNKNOWN 


N = 36 N s 48 
13 ee 
3 5 
9 12 
2 3 
1 2 
1 1 
O 1 
4 4 
1 1 
4 4 
i 1 
1 1 
4 5 
2 2 
2 3 
2 2 


*SOME RESPONDENTS REPORTED MORE THAN 


ONE CATEGORY. 


As a result many different categories were obtained and some 


respondents marked 


Was. 


application question, 


One survey 


"oethem DUE 


however , 


4O 


didnot write what “others 


participant did not answer the nature 


Since the return address 


of 


Was 


a financial center, the response was defaulted to financial. 
Most of the survey participants dealt with  financial/supply 
applications. 

Perhaps some of the categories could have been combined 
or maybe the categories used by the SLIM package should have 
been used. Applications sharing the same nature should have 


some overlap/transferability of modules. 


E. PERFORMANCE PERCENTAGES 


TABLE XIII gives the reported performance percentages. 


TABLE XIII 


.AVERAGE REPORTED PERCENTAGES 


VARIABLE N MEAN ST DEV: 


Total Sample: 
COSI 0.65081 
SCHEDULE O.64730 
EFFORTY 0.63143 
EL oLDe«DSI : 
COSTA 0.65406 
SCHEDULE% 0.63312 


EFRORTA 0-638971 





Several respondents noted both on the survey and 
telephonically that the questions dealing with what the 
percentage estimated cost, schedule and effort, were of the 
actuals was confusing. A few of the respondents seemed to 


have treated the question as if percent error was the 


G1 


requested information. It was intended that the question be 
worded to make the percentages smaller, hence; less 
embarrassing. 

Most of the percentages were divisible by 5. This may 
be an indication either of rounding or that the differences 
between estimates and actuals for software development 
estimation are either not closely monitored or not available 
to the respondent. 

Since many of the respondents said their percentages 
were "sSswagged", the reported percentages of estimated/actual 
cost, schedule, and effort may have no real significance. 
The reported percentages all averaged around 65% with a 
small standard deviation. The percentages were correlated 
with all the other data and no significant correlations were 


found. 


Id CORRELATIONS 
1. Nature and Method 

Correlation between types of applications and the 
model(s)/method(s) used was anticipated. However, the 
sample size was small with respect to the number of types of 
applications and the number of models/methods in use. Thus; 
the correlations between nature and methods were not 
significant. There was some observed correlation between 
the PRICE S and the COCOMO model. Both models were mildly 
correlated with weapons application. The correlations may 


be due to the small sample sizes. 
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2. Cost Drivers with Total Sample 

Table XIV gives correlations between cost drivers, 
KDSI, and mode. Cost driver data was read into the Minitab 
spreadsheet. Missing cost drivers were recoded from 99 to 
"*" before correlation. 

A strong correlation exists between anaylst 
capability and programmer capability in the survey sample. 
Whether good analysts train programmers, or vice versa; or 


many analysts are also programmers, or it's planned, or it's 


the luck of the draw is unknown. However, since programmer 
capability ( PCAP) and analyst experience (AEXP) are 
correlated almost to a significant level, it appears 


possible that either the analysts train the programmers or 
that inexperienced analysts are never assigned to the 
experienced programmers. The correlation between programmer 
capability (PCAP) and TOOL and analyst capability (ACAP) and 
TOOL is almost slgnificant, which would imply that capable 
programmers and analysts employ software engineering 
techniques. 

The correlation between TIME and STOR is almost 
Significant. The machines with higher main storage 
constraints required faster programs so that less storage 
will be used and the chances of a capacity problem are 
reduced. Required reliability also has correlation 
coefficients which are almost significant with STOR. Higher 


reliability generally requires software engineering and 
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testing and uses more storage. Software engineering is 
generally needed in larger applications because there are 
more personnel working on them who must communicate and 
documentation must be done to allow for maintainability. 
TOOL and MODP are also almost significantly correlated. The 
use of software tools and required development schedule seem 
to be related. 

Milder correlations exist between reliability and 


complexity, reliability and time constraints, complexity and 


TABLE XIV 


COST DRIVERS CORRELATED WITH TOTAL SAMPLE 
9.258 
9.923 9.296 
9.95? 9.985 
.108 9.227 
.059 9.358 
.944 9.236 
116 -0.129 
-149 -0.139 
-074 -9.1353 oe . . 20.0933 
9.039 -0.028 . . . . -09.254 9.366 
-0.032 -9.117 . . . . 2-0. 084 9.816 
-0.921 -9.223 . . . . -0.313 9.468 
0.008 -9.194 . . . . 9.939 9.2?? 
9.028 -0.130 . . . . 9.12€ 9.343 
“0.085 -09.226 . . . 20,244 9.591 0.583 
9.338 3.292 e . . . -9.285 9.182 -0.110 9.019 





times, complexity and programmer capability, data and 
complexity, data and programmer capability; programmer 
capability and modern programming practices, programmer 
capability and virtual machine experiences and virtual 
machine experience and use of software tools. It follows 
that to increase reliability requires more complex, faster 
programs. Speeding up programs tends to make them more 
complex. Larger data bases frequently require more complex 
programs. It generally takes more capable programmers to 


work with larger data bases and more complex programs. The 
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more capable programmers tend to use modern programming 
practices, software tools and their expertise with the 
virtual machine to increase their productivity. 

SM oSv Drivers with e-oiek Partition 


Table XV gives correlations of the cost drivers with 
KDSI 3 mode 3 MM 5 and TDEV. 


TABLE XV 


COST DRIVERS CORRELATED WITH 2-5312 KDSI SAMPLE 


0.055 
0.088 0.895 
.037 0.097 09.869 
-332 0.125 0.282 0.253 
.171 0.087 0.016 0.116 
.4$3 0.146 9.152 0.216 
.287 09.901 0.137 0.236 
9.129 -130 0.258 0.285 9.515 
-0.198 -9.092  2.04$ 29.090 9.575 0.610 
-0.167 -0.351 -0.:59 -09.102 ; 0.119 0.032 J 6.121 
-0.116 -09.066 -9.04« 2.103 : -0.226 -0.309 269 -0.099 
-0.159 0.104 0.166 0.228 $ -0.172 0.227 0.094 -3.306 0.611 
-0.116 0.085 0.142 0.208 : -0.268 -0.147 -0.171 -3.198 0.888 0.523 
-0.321 0.172 0.205 09.331 : -0.026 0.078 -0.0358 -0.274 0.487 0.676 0.515 
-9.157 0.251 -296 9.363 : 9.083 2.233 3.016 0.026 0.326 2.527  0.«s$ 
-0.104 2.155 20.137 0.306 : -0.126 0.077 -0.233 20.077 0.466 0.346 0.587 
-0.226 0.050 0.084 0.144 : -0.315 -9.977 -0.169 -0.295 0.409 0.672 
9.080 0.130 0.165 0.276 ; 9.084 0.066 0.102 -0.637 0.150 0.158 


9.496 

9.420 9.566 

9.706 9.621 9.358 9.562 

0.199? 9.192 -0.015 -0.061 9.169 





The partition within the COCOMO KDSI range displayed an 
even stronger correlation between analyst capability and 
programmer capability and an almost significant relation 
between programmer capability and analyst experience as well 
as programmer capability and virtual machine experience. 
The correlation between virtual machine experience and 
modern software tools; modern programming practices and use 
of software tools; language experience and use of modern 
programming practices, and modern programming practices and 
programmer capability, imply that the capable programmer 
tends to be one who uses modern programming practices and 
software tools and is experienced with the programming 


language and the virtual machine. 
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There are very strong correlations between KDSI and MM, 
KDSI and TDEV, and TDEV and MM. The correlation can be 
predicted from the formula for effort and schedule. 

A significant correlation exists between PCAP and TOOL 
and an almost signficant correlation exists between ACAP and 
TOOL. This indicates that the more capable programmers and 
analysts are likely to use software tools. 

The correlation of TIME with STOR and TIME and VIRT is 
almost significant. Those applications requiring fast 
execution time generally also required more of storage. The 
relation between VIRT and STOR may be caused by updating or 
upgrading equipment to handle the storage requirements 
without creating a capacity problem. 

The almost significant correlation of RELY with STOR and 
RELY with complexity are probably due to the increased 
program coding and storage requirements imposed by increased 
reliability. 

Milder correlations exist between reliability and time 
constraints; complexity and time, complexity and storage, 
data and complexity, mode and complexity, time and storage; 
turnaround and schedule, and analyst capability and virtual 
machine experience. To increase reliability generally 
requires more complex, faster programs. Speeding up 
programs tends to make them more complex. Larger data bases 
frequently require more complex programs. As the mode is 


changed from organic to semidetached to embedded the 
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programs are increasing in complexity. More capable 
analysts generally exploit their familiarity with the 


virtual machine to improve performance. 


N. COMMENTS 
l. Survey 


Some of the comments by respondents could be used to 
modify the model/survey. One respondent deleted part of a 
mode definition to fit a particular software shop. Another 
found the mode selection a tough choice due to the 
restriction to "in-house" personnel for the organic mode. 
Respondents seemed to have a problem with the reliability 
response. Many are used to having reliability expressed in 
a percentage range and some wanted an extra high response 
for reliability. Üne respondent commented on some problems 
which the  COCOMO model m not adequately address which 


tend to drive the costs through the ceiling. 


- - . . Large defense systems (e.g. Early warning; 
Command & control, aircraft avionics/fire control/ 
automatic test equipment, and electronic warfare) are 
complex systems involving embedded and stand-alone 
processors in all size categories. The software is 
complex particularly related to systems and subsystems 
interfaces. Early program estimates of cost, schedule, 
complexity and resources are strongly hampered by 
inadequate requirements definition, extremely long 
acquisition/design cycles that are pushing 
State-of-the-art techniques and equipment; and political 
environments. The bottom line is we have a very small 
data base of information relative to the use or accuracy 
of software cost estimation for these types of programs. 
Data is hard to get and often not adequately contracted 
for from the actual development contractor. We use a 
number of costing models as does the development 
contractor. These are essential and must mature through 
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enforced usage if we are to get a handle on software 

costs . . . but we have a ways to go. Systems I have 

Systems I have worked on over the past ten years 

required high reliability (.998 or better), were real 

time systems; with specified 25% memory and processing 

time reserves (but generally delivered with no or very 

little reserves.), subject to continuous software 

upgrades/enhancements; involved large mainframe ground 

processing as well as embedded micro/mini cababilities. 

2. Telephone Interviews 
Prior to distributing the survey, many phone calls 
were made in an attempt to put together a distribution list. 
A few lessons were learned that did not appear on the 
survey. On hearing that one installation was obtaining 
excellent results using a tuned SLIM model, the installation 
was contacted. The application was financial/supply related 
with a large historical database. A telephone interview 
reported specific numbers between  9O^ and 100% for the 
percentages the estimation was of the actual schedule and 
et Tort. When the survey was returned, another individual 
had completed it and all three responses on the question 
dealing with percentages were marked 100%. The installation 
had an operations research specialist tune the SLIM model to 
the historical data base. If other installations have need 
of the same kind of  application/tuning, it would be 
advisable to have software/techniques exchanges. 
One interviewee described a software cost estimation 

shop which was using several models as cross-validators. 


The results of this shop and others like it could be a prime 


source of data. 
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IV. COCOMO TOOL 


a. INTRODUCTION 

Much work is already accomplished in the area of 
software engineering techniques. From a general systems 
development approach, CRefs. 7 & 8]; to a specific systems 
approach, CRefs.9 & 10], much is presented on the methods of 
software development. While the approach used in Seen 
methods for implementation varies with each author, the 
elements of requirements analysis and design are considered 
Dasic to the proper development of software. Pressman, L[Ref. 
1131, addresses these basic elements in a manner which 
attempts to integrate various software concepts into x 
concise quide for analysts and programmers” alike. The 
presentation of requirements analysis and design for the 
COCOMO TOOL in this chapter incorporates Pressman’s 
guidelines and serves a twofold purpose. First; a general 
model provides a foundation to start from for those who have 
little or no idea where to begin. Second; analysis and 


design of the COCOMO TOOL enhances comprehension of the 


automated COCOMO model. Information and functional 
descriptions, processing narrative, design constraints; 
validation criteria, and special considerations are all 


expanded on in the first section of specific requirements 


analysis for the COCOMO TOOL. The second section of design 
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presents the COCOMO TOOL scope, design descriptions, and 
module descriptions. These sections give an overview of the 


mechanisms which drive the program development. 


B. REQUIREMENTS ANALYSIS 
Tsi Information Description 
a. Data dictionary - Appendix B 


b. Data structure charts - Appendix C 


e. Functional Description 


a. Inputs: 
(1) Model selection - Basic or Intermediate 
(2) Mode selection - Organic, Semidetached, or 
Embedded 


(3) Estimated thousands of delivered source 
instructions (KDSI) for the software 
development project 


(4) Monthly personnel costs for software 
development 


(3) Software development effort multipliers 
for Intermediate model only 


(6) Annual Change Traffic (ACT) for software 
"^. maintenance 


(7) Monthly personnel costs for software 
maintenance 


(8) Software maintenance effort multipliers 
for Intermediate models only 


D. Calculations in the COCOMO TOOL use static; 
single variable, mode dependent formula for 
computing effort and maintenance man-months and 
months respectively. 


c. Outputs: 


(1) Effort in man-months for Basic model 
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(2) Nominal and adjusted effort for 
Intermediate model 


(3 Effort adjustment factor for Intermediate 
model 


(4) Schedule in months 


(5) Productivity in delivered source 
instructions per man-month 


(6) Full time equivalent software personnel 
(7) Annual software development cost 

(8) Maintenance effort adjustment factor 

(9) Maintenance effort in man-months 

(10) Annual maintenance cost 

(11) Phase distribution of effort and schedule 
(19) Activity distribution by.phase 


(13) Activity distribution by phase for 
maintenance 


3. Processing Narrative 


After initiating the program, a choice of two 
models is made: Basic or Intermediate. Within each model an 
Organic, Semidetached, or Embedded mode is selected. Input 


values for cost driver attributes (Intermediate model only), 
KDSI,., and personnel cost per man-month are entered. The 
Program calculates and displays effort adjustment factor 
(Intermediate model only), estimated effort, schedule, 
annual costs productivity, and number of full time software 
personnel for software development. Options from this point 
are to continue in the development branch of the program or 


to enter the maintenance branch. Continuing in the 
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development branch allows for program calculation and 
display of phase distribution of effort as well as activity 
distribution by phase. Results for the phase distribution 
of effort include product design, programming (detailed 
design, and unit testing), and integration and testing. The 
activity distribution by phase produce eight results. These 
eight results consist of requirements analysis, product 
design; programming; test planning; verification and 
validation, project office, quality assurance and manual 
development. 


Selection of the maintenance branch option requires 


inputs of maintenance effort cost driver attributes 
(Intermediate model only), maintenance personnel cost per 
man-month;, and annual change traffic values. Results 


calculated and displayed include estimated effort, schedule, 
and annual cost for maintenance. An additional option in 
the maintenance branch produces and displays maintenance 
phase distribution of effort. 

Copies of the prior computed values for either the 
software development or maintenance Calculations are 
optionally saved during each session. These saved 
iterations are viewed for comparison either on the computer 


screen or ona printer output as desired. 


c 


6. Design Constraints 


a. Tables used in the COCOMO TOOL for phase 
distribution of effort and schedule; and 
activity distribution by phase for effort and 
maintenance are based on the following values 
of KDSI: 8, 8, 38, 188, and 518. KDSI values 
which fall between these standard KDSI figures 


are 


interpolated. Values of KDSI lower than e 


and greater then Sle are beyond the range of 
the COCOMO TOOL and be receive an error 
message. 


b. The program is interactive. 


37 Validation Criteria 


zm Performance bounds 


eI 


Calculations computed and displayed in 
less then 1.95 minutes 


(2) Calculated results accurate to at least 
one decimal place. 

(3) Inputs are checked for errors and properly 
indicated when found. 

b. Classes of tests 

(1) Unit testing of module interfaces, local 
data structures; and important module 
execution paths; error paths and boundary 
conditions. 

(2) Top-down integration testing to check 
interface integrity, functional validity, 
and information content. 

(3) Validation testing to verify all software 


requirements are met. 


Special considerations include providing a user's 


manual to assist with program execution, error 
handling, and program maintenance. 
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co 


DESIGN 


Ju 


Scope 


a. 


Objective - development of an interactive 
decision support system (DSS) to implement the 
Basic and Intermediate COCOMO models. 


Hardware - Selection of hardware is driven by 
on-site equipment resources and RAàM/hard disk 
availability to support the selected software. 
Micro-computers are selected over mainframes 
because of the desire for software 
transportability and system availability. Due 
to the proliferation of IBM compatibles an IBM 
PC+XT with 640K of RAM, color monitor and a 10 
megabyte hard disk is determined to be 
appropriate for the software development. 


Major software functions 

(1) Table/database capacity 

(2) Spreadsheets 

(3) -Screen generator capability 

(4) Report generator capability 

(5) Graphing capability 

(6) Error prompting messages 

(7) Word processing ability 

(8) Color manipulation 

Software - Integration of the above major 
software functions into a single package 15 
desirable. This feature makes extra coding to 
interface dissimilar packages avoidable. 
Knowledgeman from MDBS is selected for these 
reasons and because it contains all of the 
above major software functions. 

Human interfaces - The COCOMO TOOL program is 


menu driven with selections made from func teii 
keys. 
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eue 


Design Description 


ae 


Data description - Appendix B provides a data 
dictionary of terms used with the COCOMO model. 


Derived software structure - Appendix C 
displays the top-down hierarchy of the COCOMO 
TOOL program. All modules shown are highly 
cohesive. Each module is either sequentially 
or functionally cohesive in that the output 
data from one module is passed directly into 
the module or the module takes inputs and 
produces outputs. 


Software structure interfaces - The modules 
shown in Appendix C also have relatively low 
coupling. Data coupling occurs because only 
the necessary data 1S passed between two 
modules. Control coupling is also necesary as 
control flags are passed to maintain program 
status. 


Module Descriptions - To enhance readibility and 


reduce duplication of effort all modules are 


colocated with the program listings in Appendix D. 
Each description provides a processing narrative. 
sample call, input received, output produced. and 
indicates any submodule which may be called. 


So 


V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


SUMMARY 


I- 


To; 


Is 


KDSI has a greater impact on nominal effort than 
mode has. 


The mean to standard deviation ratios for effort 
increase as the mode goes from organic to 
semidetached to embedded. 


Productivity dropped both as the mode went from 
organic to semidetached to embedded and as the KDSI 
range increased. 


The number of full-time personnel increases as the 
mode changes from organic to semidetached to 
embedded as well as with an increase in the number 
of KDSI. 


Survey responses indicated that SLIM, COCOMO, RCA 
PRICE S, and the Federal Conversion Center Manual 
$/lines of code were the most widely used estimation 
models/methods. 


Most applications were financial/supply related. 


The survey results indicate a strong correlation 
between analyst capability and programmer 
capability. 


Many software development shops do not keep track of 
number of lines of code and estimated cost, schedule 
and effort, nor do they match estimates with 
actuals. 


There is some correlation between software and 
reliability, complexity, execution time constraints 


and storage constraints. 


Modern programming practices and the use of software 
tools seem to be related. 


There are very strong correlations between KDSI and 
MM, KDSI and TDEV, and TDEV and MM. 
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B. CONCLUSIONS 
1. Survey 
No change in the trend for increased demand for 
software by DOD 1s anticipated. There will be a continued 
need for improved software cost estimation. There will 
probably be no one model which is the panacea for all nature 
of applications. The successful cost estimation shops will 
probably use a battery of models. Some day a model or set 
of models will probably be deemed optimal for specific types 
of applications. Nevertheless, a data base must be built 
before a determination can be made. The Intermediate COCOMO 
model shows promise both as a software development and 
maintenance estimation tool. Intermediate COCOMO will 
probably become a valued asset in situations where a good 
estimation of the number of lines of delivered source 
instructions is made. Software shops will probably be 
converting some applications into ADA in the future. 
Q. Decision Support System 
Development of a DSS covers not just one area but 


rather encompasses several factors which must be closely 


integrated to produce an effective system. These factors 
deal with hardware; Software; data, Procedures: and 
personnel. The selection of a hardware system for DSS 


development is often constrained by the resources already 
available in the software shop which drives the software 


selection criteria. Networking of microcomputers also 
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increases the productivity of project development due to 
file sharing capabilities. 

DSS software is only as good as the software 
applications package foundation on which it executes. 
Features which should be basic to any applications package 
for DSS development include tables; spreadsheets; graphing; 
report and screen generators, and color manipulation. 
Documentation and vendor support are other attributes that 
also must be considered. Technically oriented documentation 


must be tempered with many examples and lessons for the 


software development practitioner to obtain the full 
benefits of the package. Anything less then this inhibits 
the full scale potential that could be realized. Vendor 
responsiveness for clarification of ambiguous problems 
becomes very important when there are no other "experts" in 
the local area. Waiting for a return call for a problem 
called in is less than satisfactory, especially when a 
deadline 1S approaching. The KnowledgeMan applications 


package contains all of the basic elements listed above and 
is used in the support of the COCOMO TOOL. This package 
contains a full compliment of tools whose use is limited 
only by the creativity of the developer. However, response 
time for computations and file manipulations are slower than 
desired. Another limitation of the package is that it 
allows useage of only 192K of RAM even if a machine contains 


a higher capacity RAM. For a large size program this may 
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cause "insufficient memory" errors to be generated which 
‘crash the program. To get around this dilemma each module 
is separately loaded, processed, and released within the 
program. This produces a speed reduction in the program due 
to file manipulation. The documentation, while plentiful 
and excellent for the professional; is challenging for the 
beginner. Supplemental material from other sources is often 
a solution as a clearer writing style with more examples is 
all that is needed. 


Proper data development serves only to enhance the 


product end-result. This is achieved By using rigorous 
software engineering techniques such as requirements 
analysis and design. Even though these techniques add extra 


time to the front end of the development, it is time well 
spent. Coding time and program maintainability benefit 
Greatly from this preceding work. In additions data 
presentation, whether it is input or output, plays just as 
vital a role as analysis and design. Proper data display is 
faster to learn, easier to work with, and reduces errors if 
it is presented in a consistent format. This is where the 
double responsibility of the programmer comes into play. 
Not only must the programmers view the product from the 
viewpoint of the designer, but they must also be able to see 
the product through the eyes of the user--not a position 
which can be accomplished by many. Development of the 


COCOMO TOOL 1s the result of software engineering 
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techniques. The program uses menu “driven screens; 
customized function keys, and succinct error messages to 
produce an effective DSS system. 


Procedures are as natural to software development as 


breathing is to a human. Properly established procedures 
eliminate disorganization and maintain the essence of 
Productivity. Backup procedures to save completed work and 


committee procedures to maintain project direction and 


prevent goal diversification are minimally required in every 


Software development effort. Of course, too many procedures 
are just as bad as no procedures at all. Excessive 
procedural detail leaves no room for creativity and 
flexibility, a bane to software developers. Procedure uses 


during COCOMO TOOL development prevented loss of program 
data due to a failed hard disk and enabled program 
development to procede at a steady pace. 

Essential to every software development project are 
the personnel. Communication among team members before and 
during the project are necessary for successful project 
implementation. i Lack of communications creates program 
divergence resulting in time wasted to correct what should 
have been done correctly in the first place. Experience of 
personnel with programming and the applications package in 
use increases productivity and saves time. However, once an 
applications package is learned there is a great deal of 


inertia to overcome when deciding to switch to a new 
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applications package. While we all had prior programming 
experience, not one of us had any experience with the 
KnowledgeMan applications package. This single factor was a 


major contributor to program development schedule increases. 


C. RECOMMENDATIONS 
1. Survey 

nt is recommended that the Department of Defense 
Computer Institute (DODCI) track all the software projects 
in the DOD. A survey method such as EE Delphi approach can 
be used to improve the data gathering effort. This would 
produce data compatible with all models tested and to 
correct any noted deficiencies. The survey should be easy 
to complete, i.e., be objective. Responses should require 
only pencil marks with a separate comment sheet supplied. 
The survey input to the data base should be optically 
scanned. Photocopies of any rejects should be returned to 
the originator along with a replacement survey form and an 
explanation form letter. 

DODCI should collect and load data from the initial 
estimates and from the actual results. Analysis of the data 
should determine which shops are performing well with 
particular types of applications. After determining what 
model(s) or techniques are in use for the successful shops; 
arrange to have the information/expertise transferred to 
other sites using similar applications. Any elimination of 


reinvention of the wheel could both save dollars and improve 
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performance. A vehicle for transfer could be a mobile 
training team. The training team could identify ingredients 
of success, copy and distribute any software tools used, as 
well as training other teams. With DODCI tracking the 
performance, there may be competition and some competitors 
may not want to share their successes. If this is the case, 
a mobile training team could be used to educate the software 
centers on the benefits of shared successes and perhaps even 
assist with the transfer of technology to others. 

à cost driver should be added to the COCOMO model 
for implementation of new RåD, or, perhaps estimated effort, 
schedule and cost could be multiplied by a number. The cost 
driver tables should be modified so that all ratings are 
from very low to extra high. Wherever possible. the ratings 
should have descriptive numbers. For example, RELY, should 
also be categorized by percentages. There may also need to 
De separate cost driver ratings for the limits. The  PCAP 
rating should be evaluated. The current ratings may not 
account for differences which may be as much as a magnitude. 

2. Decision Support System 

The use of the COCOMO TOOL is recommended for all 
DOD software development shops. This tool can be used for 
Software development and maintenance estimation in those 
shops that do not have any software estimation tools. Shops 
that have other estimation tools can use the COCOMO TOOL 


either as a supplement to those tools or as a means for 
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cross-checking the other tools. While copies of the  COCOMO 
TOOL can be obtained from the Naval Postgraduate School 
(Professor Bui via the Department of Administrative 
Sciences), each software shop must provide its own 
KnowledgeMan package to run this program as distribution of 
this copyrighted material is unlawful unless some form of 
license is obtained. 

To provide more standardization in DOD for 
requirements analysis and design of software projects, it is 
also recommended that all senior level programmer and 
management personnel be required to attend a requirements 


analysis and design course offered by DODCI. 
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APPENDIX A 


SURVEY OF SOFTWARE COST ESTIMATION PRACTICES 


Organi zat ron: Phone: 
Malling Address: 
Person conducting survey: 


px 


What is the nature of your software? 


a. Financial 
zm ouppiy 
Gy Other: 


What is your average program size in thousands of lines 
of code? 

(Circle a number or write a number in the blank 
provided.) 


a. 2 b. 8 c. 38 d. 128 e. 512 


OTHER: 


Software development modes can be classified into three 
types: 


a. Organic ~ Relatively small teams develop the 
software. Most team members are from in-house and 
have extensive experience in working with other 
related systems within the organization. There is 
minimal need for innovative algorithms. Software 
is generally under SOK lines of code. Larger 


Organic mode products may be built using existing 
software. 


D. Embedded - The software is embedded in a tightly 
coupled complex of hardware, software, regulations 
and operational procedures. For example; air 
traffic control systems; electronic funds transfer 
systems, etc. 
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C. Semi-detached - May have a mixture of the organic 
characteristics. Teams consist of a wide mixture 
of experienced and inexperienced people; team 
members have an intermediate or incomplete level of 
experience with related systems to be developed. 


Circle the mode that best applies to your 
Organization. 


a. Organic b. Embedded C. Semi-detached 


Which software cost estimation method(s) or model(s) do 
you use? 


a.  COCOMO un -SLIM MAER: a T a 
Of all projects which you have been involved with for 
the past five years: 


a. of average actual costs, what percentage is 
estimated costs? ss 

b. of average actual schedule; what percentage is 
estimated schedule? ________________ 

C. of average actual effort, what percentage is 
estimated effort? __________________ 

Profile characteristics of your software projects. For 

each attribute, circle the category which applies. 


ATTRIBUTES 


PRODUCT ATTRIBUTES: 


RELY: Required software Effecti slight Low, Easily Moderate. High, Risk to 
reliability inconvenience recoverable losses — Recoverable losses Financial loss — husan life 
> Very Low Low Moeinal High Very High! 
DATA Data base size 0B bytes D D D 
E ccu 10 € - € 100 100 € - € 1000 - ) 1000 
Prog DSI ? P P 
|. Les Mosina! High Very High: 


CPLIt Product coeplexity Straightline Single file. Mo Standard routines. Special purpose Difficult but Difficult and 


coda data structure Siaple structure routines. Coaplex structured unstructured 
changes and edits data restructure routines routines 
: Very Lou Low Noeinal High Very High Extra High = 


m 8 8 © OS 28 SSS OSES OS OS SSS OO SF SS SS OSO8 OS OS 298 22 OOS OS 2-8 SF GD SS OS OS OS OC OSS OS OE CO © OSS p 9 WD Up Up Um m cm m e m m om m D UD UD UD MD a m m m m p m m m 


COMPUTER ATTRISUTES: 


TIME: Execution tiee 
constraint 


STOR: Execution storage 
constraint 


VIRT: Virtual eachine 
volatility @ 


TURM: Cosputer turnaround 


tiae 


PERSONNAL ATTRIBUTES: 


ACAP1 Analyst 
Capability te 


AEIP: Applications 
experience 


PCAP: Prograseer 
capability èt 


VEIP: Virtual sachine 
experience t 


LEIP: Prograaeing 
lanquage 
exper tence 


PROJECT ATTRIBUTES: 


MODP. Use of eodern 
progr aeaing 
practices 


15th 
percentile 


Major change every 
12 eonths 
Minori 1 eonth 


€ SOL use of available 
execution tiae 


LO 40-02 8 8 et 8 rs Dr D 088 88 28 OSS CO O48 OSS OES OS C886 £2 2 9848 SS SSS S88 288880 60 


: Moainal 


€ 301 use of 
availiable storage 


SO OS 88 98 8 SS 4D UD 8S Be 2S SES SS © a a T oe = 


H Noainal 


Dono umam a amc umm em GUoUD n AR-UD UD Uo hope D um dci D UP emculeuis VD UD c UD cca VD VD VD UD VO MD MD D DAD D "D D VD c» WD D WD UD VO e a o o 


Majors 6 eonths 
Minort 2 weeks 


70% 


Major: 2 aonths Major: 2 weeks 


Minor: | aseet 


Very High 


851 


Very High 


Minors 2 days 


SO 888 8 OS © Be m "D om um c mo e m c m o oU» D VD VO VO VD VD AD VD c» o c Uo WD UP WD VD UD VD co JUD UD 2908 088 FES 4S OB m m m 


High 


Very Hight 


22 28 2888 O88 88S Ce © OS 82 OSS © © O88 £28 8 Oe © OES © © OS XD VD UD JUD UD osea JUD © SSS eee SSS D UD UD D WD n a 


Interactive 


Average turnaround 
€ à hours 


4 -12 hours 


> 12 hours 


—— —— c — ———D—— OO SS OOS OOS OOS OS OS OS OS Oe 688 OS 22 S89 SSH SSF St eeeeeeeceseeeeces 


35th 
percentile 


55th 
percentile 


75th 
percentile 


90th 
percentile 


2228 8888 208 Cet OS SS OS Oe 8 OS Oe OS SS SSO SC © OS OS SOE SO SS OOS © 48488848 © O82 ©2288 SS 2882S SO SS428 S288800 


28 SOO OOS 8 28 0282S OS SSS "DU CSS 0828 28 OS COS 28S SAO UD UD UD UR UD UD AD- D UD UD UD VD UD UD UD "D UD UD UD AR-UD VD UDOUD UD VD CD UD nA "D UD UD UD 228 242408 222228 


€ & sonths 
experience 


l year 


3 years 


& years 


12 years 
experience 


28 OSC m omo o o ooo om o D m o o o om cm eb em cm Ben e mo o c» om nm am co c D um VD m Ven cm co ni UD am me em Vu am D UD MD VD UD VD VD VD VD VD VD UD UD D 5 "D WD MD nO» Ame 


15th 
percentile 


35th 
percentile 


55th 
percentile 


75th 
percentile 


30th 
percentile 


| Very Low 


Low 


Noainal 


High 


Very High: 


€ |] sonth 
experience 


à aonths 
experience 


| year 
experience 


3 years 
experience 


+ OS e & Se Se © SSS oo ost OSS OS 8 "DD ue UD UD VD c SSS SS OSS em cm cm JD UD WD ce "D ce ue si V UD VD UD e co "D "D VD ce VO cm VD VD ir m 


€ | sonth 
experience 


4 eonths 
experience 


l year 


3 years 


28 Oe e e D em irat cum VD mmu crue anum VD UD UD 68 OE Se D eum decl am c o o o o o m I oo D m m D o aa 


c — a  — a o e a a À— I m m em qm VD eum mum sia dal VD UD UD WD m cm = CO 8 O48 8 O88 868 OSS ©8 2898 6222 29558 


General use 


Routine use 


C2 O2 SF CSS OS 6 UD DD WD UD UD UD UD "D D "OUR VO ND UD © SSS8S8 SS SS RR e D MD m o Cee eee es © Oe Se Oe Bee © ee See m o o DU oo D DD UD V e D m m 


Extra High 


351 


Extra High 


TOOL: Use of software Basic aicro- Basic eint Basic eidi/aani Strong eari Add requiresents, 


tools processor tools tools pprograsaing design, aanageaent, 
tools test tools docusentation tools 
| Very Low Low Noainal High Very High i 
SCED: Required 75% of nosinal 851 1001 1301 160% 
developaent <A 1 a ee 
schedule + Very Low Low Mosinal High Very High: 


SSS SPO SRO SSS SS FPS SS SSE TOSS BES SOLUS SSS FOF SSS See PSSST CSRS SSeS See SSeS UR ES Dy D s Mh m emo 0h m d MB Cm Ce ms n mom ums 


7. Would you like to be included on the report findings 
distribution list? 


— — — eee ee oe e e e o o 
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APPENDIX B 


Data Dictionary 


DATA DEFINITION 


Name: ACT 
Format: Real 
Range; 0.00 31509 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO. ICF, CIS igi 
CIE- ICF; BESM ITB, BÉSMAD. ITB, IESM.ITB, IESMADOUMIB 
Located in spreadsheet cell #M6. 


Processing: The user enters the value of the ACT onto the spread- 
sheet. ACT is used to calculate nominal maintenance 
effort, MMnam, by multiplying by the development effort 
EFnom (or MMnom) in in a spreadsheet. This is done by 
CALCMDAT. IPF. 


Description: Annual Change Traffic. This is the fraction of the 
software product s source instructions which undergo 
change during a typical year, either through addition or 
inoditicabcrom 3 


(KDSI ADDED + KDSI MODIFIED) 


ACT (ORIGINAL KDST) 


b8 


DATA DEFINITION 


Name: ACTIVITY DISTRIBUTION BY PHASE 


Variables: 
Product Design Phase: 
[D 2PDOUPDPDSSPROOGPDESLTESTPD, VVPD, POPD, CQPD, MANPD 


Programming Phase: 

RACROG, EDEROG, PROGPROG, TESTPROG, VVPROG, POPROG, CQPROG, 
MANPROG 
Integration and Testing Phase: 


PIO EDIT E ROCIT  TESIIT, VYVYIT, POIT, COIT, MANIT 


Description: 


Activity Distribution by Phase. This is calculated for 
effort. Example: 


Activity Distribution by Phase for Effort = Phase Distri- 
pbucrens or Efort X Activity Distribution % 
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DATA DEFINITION : 


Name: ACTIVITY DISTRIBUTION OF MAINTENANCE 
Varibles: MRA, MPD, MPROG, MIEST, MVV HPO tow TUER 


Description: 


Activity Distribution of Maintenance Effort = Man-months 
x Maintenance Activity distribution %. 
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DATA DEFINITION 


Name: ACOST 
Format: Real 
Range: positive numbers 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS. ICF, 
CIE.ICF, BES.ITB, BESP.ITB, BÉSPAD.ITB, BESM.ITB 
BESMAD.iTB, IES.iTB, IESP.iTB, IESPAD.ÍTB, IESM.ÍTB, 
IESMAD. ITB. Placed in spreadsheet cell #D16. 


meocess ing: Calculated by DEVPARBA. IPF for the basic models and 
EVPARMS for the intermediate models. 


Description: 
Annual Personnel cost during development: 
ACOST = PCOST x MM for the basic model. 
ACOST = PCOST x MMadj for the intermediate model. 


ed 


DATA DEFINITION 


Name: AMC 
Format: Real 
Range: positive numbers 


Hei ae 2n Files: CBO. ICF, CBS. ICF, CBE. ICF; ClO, IGF. Cis) MEM 
E TCE T BESNI T BESMAD. ITB, IESM. ITB, DESMAD: TTE. 
Placed in spreadsheet cell #M14. 


Processing: Annual maintenance cost is computed in CALCMDAT. IPF. 


Description: 
Annual Maintenance Cost: 
AMC = (MMam) x (MPCOST) 


The intermediate model uses MMnam. 





te 


DATA DEFINITION 


Name: Code and Unit Test 


Description: 


Coding and Unit Testing is a subset of the phase distri- 
bution percentage for programming for the basic and 
intermediate models. 
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. DATA DEFINITION 


Name: COST DRIVERS 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: (see data dictionary entry for the cost 
drivers listed below. ) 


Description: 


1. DEVELOPMENT COST DRIVERS 


The 15 factors which affect software development:  ERELY, EDATA 
ECPLX, ETIME, ESIOR, EVIKT, ETURN. EACAP, EAEXP TEPE OIE ÉVEXP, 
ELEAP, EMODP.CETOOD. and ESCED here is a multiplier for each 
factor. When multiplied together, these 15 factors form EAF, 
the effort adjustment factor. 


2. MAINTENANCE COST DRIVERS 


The 14 factors which affect software maintenance: RELY, DATA, 
CPLX,- TIME. SIOR. VIRI, TURN; ACAD. AEXP. POAPOV IM LEXP, 
MODP,and TOOL. There is a multiplier for each factor. When 
multiplied together, these 14 factors represent the EAFm, main- 
tenance EAF. These are identical to the factors for development 
with the exception of MODP and RELY which have different values 
Lon uid ay Eten ce efforts. There is no maintence driver for 
schedule. 
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DATA DEFINITION 


Name: CQIT 
Format: Real 


Range:  0.00-0.99 


Roc ingelles: O OSLOR T OBS ICE CBE. ICP; CIO. ICP; CIS. ICF, 


. ICF, BESPAD. ITB, IESPAD. ITB Placed in spreadsheet 
cell #H72 


. 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
cell #H72 for display and possible graphing or reports. 


Description: The activity distribution % of Effort devoted to the 
Configuration Management and Quality Assurance, CM/QA 
activity of the integration and testing phase-of develop- 
ment. 





ito 


DATA DEFINITION 


Name: |CQPD 
Format: Real 
Range: 0. 00-0. 99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF CIS TEES 
erue e due IESPAD. ITB. Located in spreadsheet 
ce : 


Processing: Computed by CALCDPAD.IPF and placed into spreadsheet 


cell #D/72 for display and possible graphing or reports. 


Description: The activity distribution % of Effort that is 
devoted to the Configuration Management and Quality 
i E CM/QA, activity during the product design 
phase. 
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DATA DEFINITION 


Name: CQPROG 
Format: Real 
Range:  0.00-0.99 


CBE: TCE CIO- ICF CIS. TCE, 


Brxeld/Cell in Files: CBO. ICF, CBS. ICF 
CIE. ICE, BESPAD. ITB, IESPAD.ITB. Located in spreadsheet 
ce E 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
cell #F/72 for display and possible graphing or reports. 


Description: The activity distribution % of Effort that is 
devoted to the Configuration Management and Quality 
Assurance, CM/QA, activity during the programming phase 
of development. 
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DATA DEFINITION 


Name: CUT 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE. ICEF; CTOTIC: mC AES 
CIE. ICF, BESP. ITB, BESPAD. ITB, IESP. TTB Picts eee 
Located in spreadsheet cell #D49. 


Processing: Computed by CALCEFSC. IPF and placed into a spread- 


Sheet cell #D49 for later reports or graphing. 


Description: Phase Distribution of Effort allocated to Coding and 
IRSE This is a subset of the Programming Phase 
OF ort. 
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DATA DEFINITION 


Name: 
Detailed Design 


Description: 


Detailed Design is a subset of the phase distribution 
PEUT for for programming for the basic and interme- 


diate models. 
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DATA DEFINITION 


Name:  DETDES 
Format: Real 


Range: 0.00 - 1.00 


PEIER in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO ICF CIT Sne 
CIE-ICE T BESP ITE; BÉSPAD.ITB, IESP. ITB, IESPAD: ITB 
Located in spreadsheet cell #D48. 


Processing: Computed by CALCEFSC. IPF and placed into a spread- 
sheet cell #D48 for later reports or graphing. 


Description: Phase Distribution of Effort allocated to Detailed 
ene. This is a subset of the Programming Phase for 
ort 
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DATA DEFINITION 


Name:  EACAP 
Format: Real 
Range: 0.00 - 1.00 


eco) Led m Piles: M ONOMICR, CIS.ICFE, CIE. ICF, IES. ITB, 
TESP. TIRE SPADM ITR. Located in spreadsheet cell #F107. 


Processing: The value is eaa to 1.0 (nominal) on the 
spreadsheet. The user can change this to another value 
displayed on the spreadsheet. sed by REDEVDAT. IPF to 
compute the Effort Adjustment Factor, (EAF). 


Description: 


Analyst Capability attribute. One of the 15 cost driver 
multipliers used in obtaining an EAF. 
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DATA DEFINITION 


Name:  EAEXP 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files: C10. ICF, CIS. TCF, CIE ICE, TESTES 
IESP. ITB, IESPAD. ITB, IESM. ITB, IESMAD. ITE bocatecl NN 
spreadsheet cell #F108. 


Processing: See EACAP. 


Description: 


Applications experience. One of the 15 cost driver mul- 
tipliers used in obtaining an EAF. 
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DATA DEFINITION 


Name:  EAF 
Format: Real 


Range: positive numbers 


Prom cell an Files: CIO ICF, CIS. ICF, CIE:.ICF, IES. ITB, 
IESP. ITB, IESPAD. ITB. Located in spreadsheet cell #H11 


Processing: REDEVDAT.IPF multiplies the cost driver inputs from 
the spreadsheet cells together to obtain the EAF which is 
stored in spreadsheet cell #H11. 


Description: Effort Adjustment Factor. This is the product of 
all 15 cost-drivers for development effort. 
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DATA DEFINITION 


Name:  EAFm 
Format: Real 


Range: positive numbers 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE. ICF, CIO.ICF, CIS. ICF, 
CIE.ICF, IES.ITB, IESP.ITB, IÉSPAD.ITB. Located in 
spreadsheet cell #012. 


Processing:  CALCEAFM.IPF multiplies the cost driver inputs from 
the spreadsheet cells together to obtain the EÀFm which 
is stored in spreadsheet cell #012. 


Description: Maintenance Effort Adjustment Factor. This is the 
product of alll4 cost-drivers for maintenance effort. 
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DATA DEFINITION 


Name:  ECPLX 
Format: Real 
Range: 40.00 - 1.00 


Peed) Celi eingha les: ClO, 16r, Cis. 1CF, CIE. ICF, IES. ITB, 
TSE Les; TITESFPAD ITB. Located in spreadsheet cell #F102. 


Processing: See EACAP. 


Description: 


Project Complexity attribute. One of the 15 cost driver 
multipliers used in obtaining an EAF. 
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DATA DEFINITION 


Name: EDATA 


Format: Real 


Range: 0.00 - 1.00 * 


d in Files:  CIO.ICE, €1S. ICE. Cin 1¢h Sta 
ESP. ITB; IESPAD IIB Placed in spreadsheet eel #F101. 


Processing: See EACAP. 


Description: 


Data Base Size attribute. One of the 15 cost driver mul- 
tipliers used in obtaining an EAF 
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DATA DEFINITION 


Name: Effort Coefficients 


Format: Real 
Range: positive number 


Located in Files:  DEVPARBA.IPF for the basic model and 
DEVPARMS. IPF for intermediate. 


Description: 


Coefficients for the effort equations. These vary by 
model/mode and can be changes by the user in the respec- 
tive IPF files (BASIC: DEVPARBA. IPF, INTERMEDIATE: 
DEVPARMS. IPF) to tune the model to historical project 
data gathered by an organization. 
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DATA DEFINITION 


Name: Effort Exponents 
Format: Real 
Range: positive number 


Located in Files: DEVPARBA. IPF for the basic model and 
DEVPARMS. IPF for intermediate. 


Description: 


Exponents for the effort equations. See Effort Coeffi- 
cients. 





88 


DATA DEFINITION 


Name:  ELEXP 
Format: Real 


Range: 0.00 - 1.00 


mreta/Cell in Files: ClO. ICF, CIS.ICF, CIE. ICF, IES. ITB, 
TESH TID ATESHADA IIET MIESP. ITB, IESPAD. ITB. Located in 
spreadsheet cell #F111. 


Processing: See EACAP. 


Description: 


Programming Language Experience. One of the 15 cost 
driver multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  EMODP 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: IESM.ITB, IESMAD.ITB, CIO.ICF, CIS. ICF, 
CIE. ICF, IES. ITB, IESPAD. ITB, IESÈ. ITB. Located in 
spreadsheet cell #F112. 


Processing: See EACAP. 


Description: 


Use of Modern Programming Practices. One of the 15 cost 
driver multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  EPCAP 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files:  IESP.ITB, IESPAD.ITB, CIO. ICF 
CIE.ICF, IES.ITB, IESM.ITB, IESMAD.ITB.  Placed in 
spreadsheet cell #F109. 


CIS ICF; 


Processing: See EACAP. 


Description: 


Programmer Capability. One of the 15 cost driver multi- 
pliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  ERELY 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESP.ITB, 
IESM. ITB, IESMAD. ITB, IESPAD.{TB, IES.iTB. Located in 
spreadsheet cell #F100. 


Processing: See EACAP. 


Description: 


der E Software Reliability. One of the 15 cost driver 
multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  ESCED 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files: CIO.ICF, CIS.ICF, CIE.ICF,.IESP. ITB, 
IESM. ITB, IESMAD. ITB, IESPAD.{TB, IES.iTB. Located in 
spreadsheet cell #F114. 


Processing: See EACAP. 


Description: 


eU rec Development Schedule. One of the 15 cost driver 
multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name: ESTOR 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files: CIO.ICF, CIS.ICF, CIE.ICF, IESP.ITB, 
IESM. ITB, IESMAD. ITB, IESPAD. {TB, IES. 1TB. Located in 
spreadsheet cell 3F104. 


Processing: See EACAP. 


Description: 


Main Storage Constraint. One of the 15 cost driver mul- 
tipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  ETOOL 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell. in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESP.ITB, 
ESM. ITB, IESMAD. ITB, IESPAD. iTB, IES. ÍTB. Located in 
aset cell #F113 


Processing: See EACAP. 


Description: 


Use of Software Tools. One of the 15 cost driver multi- 
pliers used in obtaining EAF. 
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DATA DEFINITION 


Name: ETIME 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICF; GIS.ICE.SCIESIGE TESES TER 
IESM. ITB, IESMAD. TTE IESPAD. İTB, IES. ÍTB. Located in 
spreadsheet cell #F103. 


Processing: See EACAP. 


Description: 


Execution Time Constraint. One of the 15 cost driver 
multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  ETURN 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files: CIO.ICF, CIS. ICF, CIE.ICF, IESP. ITB, 
IESM. ITB, IESMAD. ITB, IESPAD.{tTB, IES.ÍTB. Located in 
spreadsheet cell #F 106, 


Processing: See EACAP. 


Description: 


Computer Turnaround Time. One of the 15 cost driver mul- 
tipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  EVEXP | 
Format: Real 


Range: 0:007 1209 


Field/Cell in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESP.ITB, 
ESM. ITB, IESMAD.ITB, IESPAD.l1TB, IES.1TB. Located in 
uo Me Me cell #F110. 


Processing: See EACAP. 


Description: 


Virtual Machine Experience. One of the 15 cost =daives 
multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  EVIRT 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files: CIO. ICF, CIS.ICF, CIE. ICF, IESP. ITB, 
IESM. ITB, IESMAD.ITB, IESPAD.{TB, IES. ITB. Located in 
spreadsheet cell #F105. 


Processing: See EACAP. 


Description: 


Virtual Machine Volatility. One of the 15 cost driver 
multipliers used in obtaining EAF. 
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DATA DEFINITION 


Name:  FSP 
Format: Real 


Range: positive number 


Field/Cell in Files: CBO.ICF, CBS. ICF, CBE. IGF, CIO.1CF, CIS Tem" 
CIE. ICF, BES. ITB, BESP.ITB, BESPAD. ITB, IES. ITB 
IESP.ITB, IESPAD. ITB. Placed in spreadsheet ab #D15. 


Ero usSsuns Calculated by DEVPARBA. IPF for the basic model and 
EVPARMS. IPF for the intermediate model. 


Description: Average staffing of Personnel 
FSP = MM/SCHEDULE for the basic model. 
FSP = MMadj/SCHEDULE for the intermediate model. 
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DATA DEFINITION 


Name: FSPm 
Format: Real 


Range: positive numbers 


Deng eel gn bales: CPRO ICE, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
CLES TCE, BESM. TTB, BÉSMAD. ITB, IESM ITB, IESMAD. ITB. 
Placed in spreadsheet cell #M13. 


Processing: Calculated in CALCMDAT. IPF. 


Description: Average staffing for maintenance. 
FSPm = MMam/12 for the basic model. 
FSPm = MMnam/12 for the intermediate model. 
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DATA DEFINITION 


Name: Integration and Testing 


Description: 


Integration and Testing is a phase distribution percent- 
age by mode for the basic and intermediate models. 
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DATA DEFINITION 


Name: IT 
Format: Real 


Range: 0.00 - 1.00 


Fieid/Cell in Files: CBO ICF, CBS.ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
CIESTCE, BESP: TIB BESPAD. ITB, IESP. ITB, ESPAD. TPB: 
Located in spreadsheet cell #D50. 


Processing: E npatoc by CALCEFSC. IPF and placed into spreadsheet 
cell #D50 for later reports or graphing. 


Description: Phase Distribution of Effort allocated to Integra- 
tion and Testing. 
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DATA DEFINITION 


Name: KDSI 
Format: Real 


Range: 2.0-512.0 


Field/Cell in Files: CBO.ICF, CBS. ICF, CBE. ICF, CIO. ICF, CiS SiON 
CIE. ICF, BES. ITB, BEŠP. ITB, BESPAD. ITB, BESM. ITB 
BESMAD. {TB, IES. 1TB, IESP.{TB, IESPAD. ITB, IESM. iTB, 
IESMAD. ITB. Placed in spreadsheet cell #D5 by the user. 


Processing: The user inputs the KDSI value. After the other val- 
ues are loaded, the user presses a function key which 
performs DEVPARBA or DEVPARMS for the basic or intermedi- 
ate models respectively. The program checks to ensure 
that the KDSI is in the allowable range of 2-512. If 
not, an error message is displayed and the user is 
allowed to input the data again.  KDSI is used to compute 
man-months and productivity in mode dependent formulae. 
KDSI is evaluated by EVALKDSI.IPF to determine whether 
the KDSI is standard (2, 8, 32 2128, 52) Nor PESDSUL 
standard, between which values it falls.  KDSI is use in 
table lookups on the spreadsheet. Values for non-stan- 
dard KDSI s must be interpolated by INTERPOL. IPF. 


Description: Thousands of lines of Delivered Source Instructions 
or Lines of Code. 
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DATA DEFINITION 


Name:  MACAP 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: CIO. ICF, CIS. ICF, CIE. ICF, IESM. ITB, 
IESMAD. ITB. Located in spreadsheet cell #F126. 


Processing: The value is defaulted to 1.0 (nominal) on the 
spreadsheet. The user can change this to another value 
displayed on the spreadsheet. sed by CALCEAFM. IPF to 
compute the maintenance effort adjustment factor, EAFm. 


Description: 


Analyst Capability Attribute. One of the 14 cost driver 
multipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name:  MAEXP 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: CIO. ICF, CIS. ICP CIE. ICP SEs itr 
IESMAD. ITB. Located in spreadsheet cell FEL 


Processing: See MACAP. 


Description: 


Applications experience. One of the 14 cost driver mul- 
tipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name:  Man-Months 


Description: 


Man-Months of Effort. The MM variables in this data dic- 
tionary include MM, MMadj, MMam, MMnam, and MMnom. 
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DATA DEFINITION 


Name:  MANIT 
Format: Real 
Range:  0.00-0.99 


Field/Cell in Files: CBO., ICF, CBS. ICF, CBE.ICF, CIO.ICPF, CISODSEM 
Rese ee ee IESPAD. ITB. Placed in spreadsheet 
ce 


Processing: pon DEE es by CALCDPAD. IPF and placed into spreadsheet 
cell #H/73 for display and possible graphing or reports. 


Description: The activity distribution % of Effort devoted to 
SVP maintaining manuals in the integration and 


testing phase of development. 
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DATA DEFINITION 


Name:  MANPD 
Format: Real 
Range: | 0.00-0.99 


Lmetd/Cetil in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
es IESPAD. ITB. Located in spreadsheet 
ce : 


Processing: e apee by CALCDPAD. IPF and placed into spreadsheet 
a 


cell #D for ter reports or graphing. 


Description: The activity distribution % of Effort that is 
evoted to the developing/maintaining Manuals during the 
product design phase. 
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DATA DEFINITION 


Name: | MANPROG 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICPE; CIS uggs 
Ott eee IESPAD. ITB. Located in spreadsheet 
ce : 


Processing:  Computed by CALCDPAD. IPF and placed into spreadsheet 
a 


cell #F68 for ter reports or graphing. 


Description: The activity distribution ~ of Effort enacts 
devoted to developing/maintaing manuals during the pro- 
gramming phase. 
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DATA DEFINITION 


Name:  MCPLX 
Format: Real 


Range: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESM. ITB, 
IESMAD. ITB. Located in spreadsheet cell #F121. 


Processing: See MACAP. 


Description: 


Project Complexity attribute. One of the 14 cost driver 
multipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name: MCQ 
Format: Real 
Range: 0.00-0. 99 


Field/Cell in Files: CBO. ICF, CBS.ICF, CBE.ICF, CIO. ICF, CIS] Gis 
Sn see eee IESMAD. ITB. Located in spreadsheet 
ce : 


Processing: m by CALCMAPA. IPF and placed into spreadsheet 
cell #D90. 


Description: The activity distribution % of Effort devoted to the 
Configuration Management and Quality Assurance, CM/QA, 
activity of maintenance. 
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DATA DEFINITION 


Name: MDATA 
Format: Real 
Range: 0.00 - 1.00 


Eed Cell in Files:  CIO.ICE, CIS.IGCF, CIE.ICF, IESM. ITB, 
IESMAD. ITB. | Located in spreadsheet cell #F120. 


Processing: See MACAP. 


Description: 


Data Base Size attribute. One of the 14 cost driver mul- 
tipliers used in obtaining EAFm. 





Lis 


DATA DEFINITION 


Name:  MLEXP 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICP; CIS. ICE, CIE. ICh E TRETEN 
IESMAD. ITB. | Located in spreadsheet cell #F130. 


Processing: See MACAP. 


Description: 


Programming Language Experience. One of the 14 cost 
driver multipliers used in obtaining EAFn. 
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DATA DEFINITION 


Name: MM 
Format: Real 
Range: Positive Numbers 


Field/Cell in Files: CBO. ICF, CBS.ICF, CBE.ICF, BESPAD. TB, 
IB. BESE ITP BESM. ITB, BESMAD. ITB. Placed in 
Pede gelact cell #D12 


Processing: Calculated in DEVPARBA. IPF for the basic model. 


Description: Development effort. Varies by mode: 
Organic: MM = 2.4(KDSI) to the 1.05 power 
Semidetached: MM 3. 0(KDSI) to the 1.12 power 
Embedded: MM = 3.6(KDSI) to the 1.20 power 
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DATA DEFINITION 


Name:  MMadj 
Format: Real 


Range: positive number 


Field/Cell in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESPAD. TB, 
IESP.ITB, IESM.ITB, ÍES.ITB, {tESMAD. ITB. Placed in 
spreadsheet cell #D11, 


Processing: Calculated in DEVPARMS. IPF. 


Description:  Man-month average adjusted effort. 


MMadj = MMnom x EAF 
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DATA DEFINITION 


Name: MMam 
Format: Real 


Range: positive numbers 


med Celin Files: CBO- ICE, CBS. ICF, CBE. ICF, BESMAD. ITB, 
BESM. ITB. Placed in spreadsheet cell 1M12. 


Processing:  Computed by CALCMDAT. IPF 


Description: Annual Maintenance Effort. 


MMam = ACT x MM for the basic model 
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DATA DEFINITION 


Name:  MMAN 
Format: Real 
Range:  0.00-0.99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICFE, CIO.ICP, CIS DM 
C e prep E IESPAD.ITB. Located in spreadsheet 
ce 


Processing: CE. by CALCMAPA. IPF and placed into spreadsheet 
cell #D91. 


Description: The activity distribution % of Effert that as 
devoted to developing/maintaining manuals for mainte- 
nance. 
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DATA DEFINITION 


Name:  MMnam 
Format: Real 


Range: positive numbers 


Peet Commin Filles: CIOL.ICE, CIS.ICF, CIE. JCF, IESM. ITB 
IESMAD. ITB, IESPAD. ITB. Placed in spreadsheet cell #M12. 


Processing: Calculated by CALCMDAT. IPF. 


Description: Nominal Annual Maintenance Effort. 


MMnam = ACT x MMnom for the intermediate model. 
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DATA DEFINITION 


Name: MMnom 
Format: Real 
Range: Positive Numbers 


Field/Cell in Files: CIO.ICF, CIS.ICF, CIE.ICF, IESPAD. ITB, 
IE IESP. ITB, IESM.ITB, LESMAD.ITB. Placed in 


eles 
spreadsheet cell #}D12. 


BLOCeSe ay Calculated in DEVPARMS. IPF for the intermediate 
model. 


Description: Nominal development effort. Sometimes called MMnom. 
Varies by mode: 
Organic: MMnom = 3.2(KDSI) to the 1.05 power 
Semidetached:  MMnom 3. O(KDSI) to the 1.12 power 
Embedded: MMnom 2.8(KDSI) to the 1.20 power 





L20 


DATA DEFINITION 


Name: MMODP 
Format: Real 


Range: 0.00 - 1.00 


Preld/Gell in Files: CIO. ICF, CIS. ICF, CIE. ICF 
IESMAD. ITB. Located in spreadsheet cell #F131. 


TESA TTE, 


Processing: See MACAP. 


Description: 


Use of Modern Programming Practices. One of the 14 cost 
driver multipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name: MODE 
Format: Real 
tance: 12; Or J 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS.ICF, 
CIE.ICF, BES.ITB,BESP.ITB, BESPAD. ITB,BESM. ITB, 
BESMAD. ITB, IES. 1TB, IESP. ITB, IESPAD. ITB, IESM. ITB, 
IESMAD. ITB. Located in spreadsheet cell 820 


pEOceee ne: User inputs mode selection via a function key in 

ETUPBAS. IPF for the basic model or SETUPINT. IPF for the 
intermediate model. The file loads the spreadsheet load- 
s file, SSLODBAS. IPF or SSLODINT. IPF with the selected 
mode.  SSLOD*.IPF selects the correct spreadsheet for the 
model-mode combination. (GCBO. ,CBS. ,CBE. , CIO. CIS WC 
CIE. ICF) The spreadsheets contain table values specific 
to each model-mode combination. The mode is also used 
DEVPARMS/DEVPARBA to select the set of equations used. 


Description: Modes of software development defined by character- 
istics: 
<i> Organic: small team, in-house. 


«2» Semidetached: conh naklon of embedded and organic 
modes. 


<3> Embedded: large team, tight schedule 
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DATA DEFINITION 


Name: MODEL 
Format: Real 
Range: 1,2 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS.ICF, 
CIE.ICF, BES.ITB,BESP.ITB, BESPAD. ITB, BESM. ITB, 
BESMAD. ITB, IES. ITB, IESP. ITB, IESPAD. ITB, IESM. ITB, 
IESMAD. ITB. Located in spreadsheet cell #A20 


Ia essing: The user select the model via predefined function 

eys in the COCO. IPF file. The function selected per- 
formo tHe next file, SETUPBAS. IPF or SETUPINT. IPF, l 
o Pong on whether the basic or intermediate model was 
chosen. 


Description: Model characteristics: 
<1> Basic: KDSI, PCpMM, MODE, and ACT are inputs. 
«2» Intermediate: Similar to Basic. Also includes cost 


drivers and different equation coeffi- 
cients/exponents. 
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DATA DEFINITION 


Name: MODELMOD 
Format:  Literal 


Range: 
Model: Basic or Intermediate 


Mode: Organic, Semidetached, or Embedded 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE. ICF, CIO.ICF, CIS.ICF, 
CIE.ICF, BES.ITB,BESP.ITB, BESPAD. ITB,BESM. ITB, 
BESMAD. ITB, IES.ÍTB, IESP.ITB, IESPAD.ITB, IESM.ITB, 
IESMAD. ITB. Located in spreadsheet cell #D20 


P OCESSEN Result of user model and mode selection via function 
eys at the start of the program or of another iteration 
of the program. 


Description: The model-mode combination is one of the following: 
«1^» Basic Organic «2» Intermediate Organic 
«3» Basic Semidetached «4» Intermediate Semidetached 


«5» Basic Embedded «6» Intermediate Embedded 
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DATA DEFINITION 


Name:  MPCAP 
Format: Real 
Range: 0.00 - 1.00 


preva, Gellein Files: —GIO.ICFE, CIS.ICE, CIE. ICF, IESM. ITB, 
IESMAD. ITB. Located in spreadsheet cell #F128 


Processing: See MACAP. 


Description: 


Programmer Capability. One of the 14 cost driver multi- 
pliers used in obtaining EAFm. 
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DATA DEFINITION 


Name: MPCOST 
Format: Real 
Ránge: positive number 


Field/Cell in Files: CBO. ICF, CBS.ICF, CBE.ICF, CIO. ICF, CiSs Gee 
CIE.ICF, BESM.ITB, BESMAD. ITB, IESM. ITB, IESMAD. ITB. 
Placed in spreadsheet cell #M5. 


Processing: Input by the user. 


Description: Average personnel cost per Man-month (MM) during 
maintenance. 
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DATA DEFINITION 


Name:  MPD 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
EUN e AS IESMAD. ITB. Located in spreadsheet 
ce : 


Processing: Computed by CALCMAPA. IPF and placed into spreadsheet 
cell #D85. 


Description: 


The Activity Distribution % that.is devoted to product 
design for maintenance. 





le? 


DATA DEFINITION 


Name: MPO 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICEF, CIS ICH 
CIE. ICF, BESMAD. ITB, IESMAD. ITB. Located in spreadsheet 
ce : 


Processing: Ed by CALCMAPA. IPF and placed into spreadsheet 
cell #D89. 


Description: 


The Activity Distribution % for maintenance that is 
devoted to the project office. 
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DATA DEFINITION 


Name: MPROG 
Format: Real 
Range: 0.00 - 1.00 


Eueld/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
Bu a A IESMAD. ITB. Located in spreadsheet 
ce , 


Processing: npe by CALCMAPA. IPF and placed into spreadsheet 
cell #D86. 


Description: 


The percent of the activity distribution of maintenance 
allocated to programming. 
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DATA DEFINITION 


Name: MRA 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS.ICF, 
CIE.ICF, BESMAD.ITB, IESMAD.ITB. Located in cell #D84. 


Processing: Coupe esd by CALCMAPA. IPF and placed into spreadsheet 
cell #D84. 


Description: The activity distribution % of Effort that is 
devoted to the Requirements Analysis for maintenance. 
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DATA DEFINITION 


Name:  MRELY 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files: CIO. ICF, CIS.ICF, CIE.ICF, IESM.ITB, 
IESMAD. ITB, Placed in spreadsheet cell #F119. 


Processing: See MACAP. 


Description: 


Neon Software Reliability. One of the 14 cost driver 
multipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name:  MSTOR 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESM.ITB, 
IESMAD. ITB. Placed in spreadsheet cell #F123. 


Processing: See MACAP. 


Description: 


Main Storage Constraint. One of the 14 cost driver mul- 
tipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name:  MTEST 
Format: Real 


Range: 0.00-0.99 


Heeld/Cell in Files; CBO. ICF, CBS. ICEF, CBE. ICE, CIO. ICF, CIS. ICF, 
Ree IESMAD. ITB. Located in spreadsheet 
ce : 


Processing: E nP URES by CALCMAPA. IPF and placed into spreadsheet 
cell #D87. 


Description: The activity distribution % of Maintenance devoted 
to the Test Planning activity. 
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DATA DEFINITION 


Name:  MTIME 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell_ in Files: CIO. ICE, CIS. ICF; CIE. ICE, lester 
IESMAD. ITB. Placed in spreadsheet cell frizz 


Processing: See MACAP. 


Description: 


Execution Time Constraint. One of the 14 cost driver 
multipliers used in obtaining EAFm. 
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DATA DEFINITION 


MTOOL 









Name: 





Format: Real 










Range: 0.00 - 1.00 








Field/Cell in Files: CIO.ICF, CIS.ICF, CIE.ICF, IESM. ITB, 
IESMAD. ITB, Placed in spreadsheet cell #F132. 







Processing: See MACAP. 


Description: 










Use of Software Tools. One of the 14 cost driver multi- 
pliers used in obtaining EAFm. 


iss 


DATA DEFINITION 


Name:  MTURN 
Format: Real 
Range: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICE, CIS.ICE; CIE.IGES TESHESPDBS 
IESMAD. ITB. Placed in spreadsheet cell #F125. 


Processing: See MACAP. 


Description: 


Computer Turnaround Time. One of the 14 cost driver mul- 
tipliers used in obtaining EAFm. 
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DATA DEFINITION 


MVV 










Name: 





Format: Real 









Range: 0.00-0.99 






mera, Celleanepiles: CBO. ICF, CBS. ICF, CBE. ICF, CIO-ICF, CIS. ICF, 
ee ee IESMAD. ITB. Located in spreadsheet 
ce 









Processing: MODE eee by CALCMAPA. IPF and placed into spreadsheet 
cell #D88. 











Description: The activity distribution % of Maintenance devoted 
to Verification and Validation. 
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DATA DEFINITION 


Name:  MVEXP 
Format: Real 


Range: 0.00 - 1.00 


Field/Ceil in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESM.ITB, 
IESMAD. ITB. Placed in spreadsheet cell #F129. 


Processing: See MACAP. 


Description: 


Virtual Machine Experience. One of the 14 cost driver 
multipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name: MVIRT 
Format: Real 


mange: 0.00 - 1.00 


Field/Cell in Files:  CIO.ICF, CIS.ICF, CIE.ICF, IESP.ITB, 
IESMAD. ITB. Placed in spreadsheet cell #F124. 


Processing: See MACAP. 


Description: 


Virtual Machine Volatility. One of the 14 cost driver 
multipliers used in obtaining EAFm. 
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DATA DEFINITION 


Name: | PCOST 
Format: Real 


Range: positive number 


dU oe Files: CBO. ICE, CB5S.ICF, CBE. ICE CIOSI 


CIS. ICHE 
.ICF, BES.ITB, BESP.ITB, BÉSPAD.ITB, BESM. ITB 

BESMAD. iTB, IES. iTB, IESP.iTB, IESPAD.{TB, IESM. iTB, 

IESMAD. ITB. Located in spreadsheet cell #D6. 


Processing: Input by the user. 


Description: Average personnel cost per Man-month (MM) during 
development. 
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DATA DEFINITION i 


Name: PDIT 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
CIE. ICF, BESPAD. ITB, IESPAD.ITB. Placed in spreadsheet 
ce 


Processing: Coupee by CALCDPAD. IPF and placed into spreadsheet 


cell #H67 for display and possible graphing or reports. 


Description: The activity distribution % of Effort devoted to 
Product Design during the integration and testing phase 
of development. 
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DATA DEFINITION 


Name:  PDPD 


Format: Real 


Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. TCE TCI TE 
i an ee IESPAD.ITB. Located in spreadsheet 
cell : 


Processing: Computed by CALCDPAD. ITB and placed into spreadsheet 
cell #D67 for display and possible graphing or reports. 


Description: The activity distribution % of Effort that is 
Vo EE to product design during the product design 
phase. 
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DATA DEFINITION 


Name:  PDPROG 









Real 





Format: 







Range: 0.00-0.99 











feta; Gell in Files: CBO. ICF; CBS. ICF, CBE-ICF, CIO.ICF, CIS.ICF, 
ee IESPAD. ITB. Located in spreadsheet 
ce : 





Processing: Computed By CALCDPAD. IPF and placed into spreadsheet 
cell #F67 for later reports or graphing. 





Description: The activity distribution % of Effort that is 
devoted to the product design during the programming 
phase of development. 
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DATA DEFINITION 


Name: PHASE DISTRIBUTION % 


Variable Names: See PHASE DISTRIBUTION OF EFFORT and PHASE 
DISTRIBUTION OF SCHEDULE. 


Description: The percentage of Effort, (MM), or Schedule, (TDEV), 
devoted to a certain phase of development. 
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N DATA DEFINITION 


Name: PHASE DISTRIBUTION OF EFFORT 


Variables: PRODES, PROG, DETDES, CUT, and IT. See the respective 
variables in in this data dictionary for further explana- 
tion 


Description: Phase Distribution of Development Effort 


for Basic: MM x Phase Distribution % 


for Intermediate: MMadj x Phase Distribution % 
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: DATA DEFINITION 


Name: PHASE DISTRIBUTION OF SCHEDULE 


Variables:  SCHEDPD, SPROG, and SIT. 


Description: Phase Distribution of Development Schedule = 
SCHEDULE x Phase Distribution %. 
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DATA DEFINITION 


Name: Plans and Requirements 


Description: 


Plans and Requirements is the Phase poececgs apache Devel- 
1 


opment Phase. It is considered to take 6%. us Plans 
and Requirements and Development are 106% of Development. 
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DATA DEFINITION. 


Name: POIT 
Format: Real 
Range:  0.00-0.99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS.ICF, 
CIE. ICF, BESPAD.ITB, IESPAD.ITB. Placed in cell #H71. 


Processing: compu e by CALCDPAD. IPF and placed into spreadsheet 


cell #H71 for display and possible graphing or reports. 


Description: The activity distribution % of Effort chackis 
devoted to the Project Office during the Integration and 
Testing Phase of development. 
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DATA DEFINITION 


Name: POPD 
Format: Real 
Range: 0.00-0.99 


Perera, Cell an Files: CBO. ICE, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
END an LI IESPAD. ITB. Located in spreadsheet 
ce ; 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
a 


cell #D for later reports or graphing. 


Pescription: The activity distribution % of Effort that is 
ered to the project office during the product design 
phase. 
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DATA DEFINITION 


Name: POPROG 
Format: Real 
. Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO ICF Cis 7 tess 
E ee IESPAD. ITB. Located in spreadsheet 
ce : 


Processing: Ope by CALCDPAD. ITB and loaded into spreadsheet 
a 


cell #F/1 for ter reports or graphing. 


Description: The activity distribution % of Effort that is 
Cowes to the project office during the programming 
phase. 
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R DATA DEFINITION 


Name:  PRODES 
Format: Real 


Range: 0.00 - 1.00 


meld Cell in Files: GBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
CIE ICE BESPFITB, BESPAD. ITB, IESP. ITB, IESPAD AITB. 
Located in spreadsheet cell #D46. 


Processing: com ugeg in CALCEFSC. IPF and placed into spreadsheet 
cell #D46 for later reports or graphing. 


ka on. Phase Distribution of Effort allocated to Product 
esign. 
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: DATA DEFINITION 


Name: PRODUCT 
Format: Real 
Range: positive numbers 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE.ICF, CIO.ICE; CISOGEMM 
CIE.ICF, BES.ITB, BESP.ITB, BÉSPAD.ITB, BESM.ITB, 
BESMAD. ITB, IES. iTB, IESP.{TB, IESPAD. iTB, IESM. ITB, 
IESMAD. ITB. Placed in spreadsheet cell #D13. 


BOCs Sue: Calculated in DEVPARBA. IPF for the basic model and 
EVPARMS. IPF for the intermediate model. 


Description: The number of KDSI developed per MM. (KDSI/MM). 
This is also referred to as the Productivity Index (PI). 
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DATA DEFINITION 


Name:  PROG 
Format: Real 


Range: 0.00 - 1.00 


wea Cell in Files: CBO. TCP, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
CIE. ICEP BESP. ITB, BESPAD. ITB. IESP. ITB, IESPAD. ITB. 
Located in spreadsheet cell #D47. 


Processing: oonpuFed in CALCEFSC. IPF and placed into spreadsheet 
cell #D47 for later reports or graphing. 


Description: Phase Distribution of Effort allocated to Program- 
ming. It is the sum of DETDES and CUT. 
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DATA DEFINITION 


Name:  PROGIT 
Format: Real 
Range:  0.00-0.99 


CBE. ICF, CIO. ICF, CISTIC 


Field/Cell in Files:  CBO.ICF, CBS.ICF 
CIE. ICF, BESPAD. TIES IESPAD. ITB. Placed in cell #H68. 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
cell #H68 for display and possible graphing or reports. 


Description: The activity distribution % of Effort devoted to 
Programming during the integration and testing phase of 
development. 
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DATA DEFINITION 


Name: | PROGPROG 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF,- CBE. ICF, CIO. ICF, CIS. ICF, 
eee IESPAD. ITB. Located in spreadsheet 
ce : 


Processing: coupe’ Py CALCDPAD. IPF and placed into spreadsheet 
a 


cell #F68 for later reports or graphing. 


Description: The activity distribution % of Effort that is 
devoted to programming during the programming phase. 
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DATA DEFINITION 


Name: Programming 


Description: Programming is a phase in the distribution of effort 
and schedule by mode and also an activity in the distri- 
bution by phase. 
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DATA DEFINITION 


Name:  PROGPD 
Format: Real 
Range: 0.00-0.99 


mera Gell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
ae ieee Tee IESPAD. ITB. Located in spreadsheet 
ce : 


Processing: Computed by CALCDPAD. ITB and placed into spreadsheet 
cell #D68 for later reports or graphing. 


Description: The activity distribution % of Effort that is 
devoted to the Programming activity during the product 
design phase. 
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DATA DEFINITION 


Name: Project Office 


Description: 


The activity distribution % of Effort or Schedule by mode 
that is devoted to Project Office tasks during develop- 
ment/maintenance. 
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DATA DEFINITION 


Name:  RAIT 
Format: Real 
Range:  0.00-0.99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS. ICF, 
CIE.ICF, BESPAD.ITB, IESPAD.ITB. Placed in cell #H66. 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
cell #H66 for display and possible graphing or reports. 


Description: The activity distribution % of Effort devoted to the 
y 


Requirements Ana 


sis for integration and testing during 
development. ! 
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DATA DEFINITION 


Name:  RAPD 
Format: Real 
Range:  0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, C10. ICF, CIS TOGS 
e o a EMUEN IESPAD. ITB. Located in spreadsheet 
ce 


Processing: PUES By CALCDPAD. ITB and placed into spreadsheet 
cell #D66 for later reports or graphing. 


Description: The activity distribution % of Effort that is 
devoted to Requirements Analysis during the product 
design phase. 
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DATA DEFINITION 


Name:  RAPROG 
Format: Real 


Range: 0.00-0.99 


mteid/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO.ICF, CIS., ICF, 
SUI ELE IESPAD.ITB. Located in spreadsheet 
ce . 


Processing: computed by CALCDPAD. IPF and placed into spreadsheet 
cell #F66 for later reports or graphing. 


Description: The activity distribution % of Effort that is 
coke to requirements analysis during the programming 
phase. 





Lb 


DATA DEFINITION 


Name: Rating 


Description: 


Cost Drivers for the intermediate and detailed models are 
given ane as well as Effort Multipliers Py Phase for 
the detailed model. Ratings range from Very Low to Extra 


High. 
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DATA DEFINITION 


SCHEDPD 









Name: 


Real 





Format: 









Range: 0.00-1.00 





Paeld/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
PRESTIGE, BESP-ITB, BÉSPAD. ITB, IESP TIB, TESPAD. ITB. 
Located in spreadsheet cell #D53. 














Processing: computed By CALCEFSC. IPF and placed into spreadsheet 
cell #D53 for later reports or graphing. 








Oe ae Phase Distribution of Schedule allocated to Product 
esign. 
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DATA DEFINITION 


Name: SCHEDULE 
Format: Real 
Range: positive number 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF, CIS.ICF, 
CIE.ICF, BESPAD.ITB, IESPAD.ITB, BES.ITB, IES.ITB 
IESP.ITB, BESP.ITB, BESM.ITB, IÉSM.ITB, BESMAD. ITB, 
IESMAD. ITB. Located in spreadsheet cell #D14. 


oec Calculated by DEVPARBA.IPF for the basic model and 
EVERT for the intermediate model. Also referred 
to as : 


Description: Total Development Schedule. Sometimes referred to 
as TDEV or Schedule. Varies by mode: 


Organic: 2.5(MM) to the 0.38 power 
Semidetached: 2.5(MM) to the 0.35 power 
Organic: 2. 5(MM) to the 0732 power 
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DATA DEFINITION 


Name: Schedule Coefficient 


Format: Real 


Range: positive numbers 


Located in Files:  DEVPARBA.IPF for the basic model and 
DEVPARMS.IPF for the intermediate. 


Description: 


Coefficient for the equation for SCHEDULE. See Effort 
Coefficients. 
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DATA DEFINITION 


Name: Schedule Exponent 


Format: Real 


Range: positive numbers 


Located in Files: DEVPARBA. IPF for the basic model and 
DEVPARMS. IPF for the intermediate model. 


Description: 


Exponent for the equation for SCHEDULE. See Effort Coef- 
ficients. 
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DATA DEFINITION 


Name: SIT 
Format: Real 
Range:  0.00-0.99 


Pocid/Cell in Files: CBO ICEF. CBS. ICF, CBE. ICF, CIO. ICE, CIS. ICF, 
CIE. ICF, BESP. ITB, BESPAD. ITB, IESP.IT T ESPAD. ITB. 
Located in spreadsheet cell 1/555. 


Processing:  Computed by CALCEFSC. IPF and placed into spreadsheet 
a 


cell #D55 for later reports or graphing. 


Description: Phase Distribution of Schedule allocated to Integra- 
tion and Testing. 
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DATA DEFINITION 


Name: SPROG 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, C10. 1CF, Clo) lgm 
CIE.ICF, BESP.ITB, BÉSPAD.ITB, IESP.ITB, IESPAD.ITB. 
Located in spreadsheet cell #D54. 


Processing:  Computed by CALCEFSC. IPG and placed into spreadsheet 
a 


cell #D54 for ter reports or graphing. 


Description: Phase Distribution of Schedule allocated to Program- 
ming. 
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DATA DEFINITION 


Name:  TDEV 


Description: 


Total Development Schedule. Also referred to as Sched- 
ule. See the Data Definition for Schedule. 





153 


DATA DEFINITION 


Name: Test Planning 


Description: 


The activity distribution % of Effort or Schedule by mode 
that is devoted to Test Planning during development/main- 
tenance. 
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DATA DEFINITION 


Name: TESTIT 
Format: Real 
Range:  0.00-0. 99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO. ICF, CIS.ICF, 
CIE.ICF, BESPAD.ITB, IESPAD.ITB. Placed in cell #H69. 


Processing: computed by CALCDPAD. IPF and placed into spreadsheet 


cell #H69 for display and possible graphing or reports. 


Description: The activity distribution % of Effort devoted to 
Test Planning during the integration and testing phase of 
development. 
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DATA DEFINITION 


Name:  TESTPD 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files:  CBO.ICF, CBS.ICF, CBE.ICF, CIO.ICF; CIS. ICF, 
CIÈ. ICE, BESPAD. ITB, IESPAD.ITB. Located in spreadsheet 
ce : 


Processing:  Computed by CALCDPAD. ITB and placed into spreadsheet 
a 


cell £ZD69 for ter reports or graphing. 


Description: The activity distribution % of Effort that is 
devoted to test planning during the product design phase. 
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DATA DEFINITION 


Name:  TESTPROG 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
r IESPAD. ITB. Located in spreadsheet 
ce : 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
a 


cell #F69 for later reports or graphing. 


lescription: The activity distribution % of Effort that is 
Soren to the test planning during the programming 
phase. 
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DATA DEFINITION 


Name: Verification and Validation 


Description: 


The activity distribution % of Effort or Schedule by mode 
that is devoted to Software Verification and Validation 
during development or maintenance. 
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DATA DEFINITION 


Name: VVIT 
Format: Real 
Range:  0.00-0. 99 


CBE- ICP SH C TOSICEF CIS ICF, 


Field/Cell in Files: CBO. ICF, CBS. ICF 
CIE. ICF, BESPAD. ITB, IESPAD. ITB. Placed in celi #H70. 


Processing: Computed by CALCDPAD. IPF and placed into spreadsheet 
cell #H70 for display and possible graphing or reports. 


Description: The activity distribution % of Effort that is 
devoted to Verification and Validation during the Inte- 
gration and Testing Phase of development. 
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DATA DEFINITION 


Name: VVPD 
Format: Real 
Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF; CISL R 
mo BESPAD. ITB, IESPAD. Located in spreadsheet cell 


Processing: Compu ea by CALCDPAD. ITB and placed into spreadsheet 
a 


cell #D for ter reports or graphing. 


Description: The activity distribution % of Effort that is 
devoted to verification and validation during the product 
design phase. 
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| DATA DEFINITION 


Name: | VVPROG 
Format: Real 


Range: 0.00-0.99 


Field/Cell in Files: CBO. ICF, CBS. ICF, CBE. ICF, CIO. ICF, CIS. ICF, 
o D IESPAD.ITB. Located in spreadsheet 
ce : 


Processing: pouputed by CALCDPAD. IPF and placed into spreadsheet 
cell #F/0 for later reports or graphing. 


Description: The activity distribution % of Effort that is 
devoted to the verification and validation during the 
programming phase. 
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APPENDIX C 


COCOMO TOOL STRUCTURE CHARTS 


SET_UP_BASIC 
SETUPBAS. IPF 


SS_LOAD_BASIC 
SSLODBAS. IPF 


DEV_PARAMETER_BASIC 
DEVPARBA. IPF 


Figure Cl: 


COCOMO 
EDCONG. Tear 


START_UP 
STARTUP. IPF 


COCO 
COCO- TEE 


SET_UP_INTERMEDIATE 
SETUPINT.IPF 


SS LOAD INTERMEDIATE f 
SSLOD TYI IRR 


READ DEVELOPMENT DATA 
REDEVDAT.IPF 


DEV PARAMETERS 
DEVPARMS.IPF 


COCOMO Program Initiation 
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DEV PARAMETER BASIC DEV PARAMETERS 
DEVPARBA.IPF DEVEARMS . IPR 


KEY CHANGE 
KEYCHNG.IPF 


DEV PHASE DISTR 
DEVPHDIS.IPF 
MAINT BASIC MAINT INTERMEDIATE 
MAINTBAS.IPF MAINTINT.IPF 


Figure Ce: Effort/schedule computations and options 
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DEV_PHASE DISTR 


DE VPHPTSSSESIS 


PHASE DISTR NOTE 1 NO Dew o NOTE T3 KEY_CHANGE 
PHASEDIS. IRP KEYCHNO TIRE 


CALC_EFF_SCHED SELECT TABLE 
CALCEFSC.IPF SELTABLE.IPF 
EVAL KDSI 


EVALKDSI. IRẸ 


SELEC I- ONE SELEC TEAG 
SLECTONE IPR SEEECTUIB IE 


INTERPOLATION 
INTERPOL TER 


NOTES: 

1. GRAF PHASE EFFORT 
GRAFPHE.IPF 

8. GRAF PHASE SCHEDULE 
GRAFPHS.IPF i 

3. DEV ACT DISTR 
DEVACDIS.IPF 


Figure C3: Development phase computations and options 
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DEV ACT DISTR 

DEVACDIS.IPF 
DEV PAD NOTE 1 NOTE 8 NOTE 3 KEY CHANGE 
DEVPAD.IPF KEYCHNQ. IPF 
CALC DEV PAD 
CALCDPAD.IPF 








=} = = oe ee =) =) 
SELTABLE. IPF 







EVAL_KDSI 
EVALKDSI.IPF 












SELECT TWO 
SELECTWO.IPF 


INTERPOLATION 
INTERPOL. IPF 


SELECT ONE 
SLECTONE.IPF 








NOTES: 

mee GRAF ACT DIST PD 
GRAFADPD.IPF 

2. GRAF ACT DIST PHASE 
GRAFADP.IPF 

se GRAF ACT DIST_INTEST 
GRAFADIT.IPF 


Figure C4: Development activity computations and options 
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MAINT BASIC MAINT INTERMEDIATE 
MAINTBAS.IPF MAINTINT.IPF 


MAINT DATA PAD 
MDATAPAD.IPF 


CALC MAINT. DATA 


CALCMDAT.IPF 


MAINT PAD KEY CHANGE 
MAINTPAD.IPF KEYCHNO TER 


Figure CS: Maintenance computations and options 


Lae 


MAINT PAD 
MAINTPAD.IPF 
SELECT TABLE NOTE 1 NOTE 2 KEY CHANGE 
SELTABLE.IPF i [kEvYCHNG.IPF 


EVAL KDSI 
EVALKDSI.IPF 


SELECT ONE SELECT TWO 
SLECTONE.IPF SELECTWO.IPF 
INTERPOLATION 
INTERPOL. IPF 
NOTES: 


1. CALC MAINT PAD 
CALCMAPA. IPF 

2. GRAF_PD_MAINT 
GRAFPDM. IPF 


Figure Có: Maintenance phase activity computations/options 
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KEY CHANGE 
Ke vane.) ee 
AGAINT_IT WRAP UP 
AGAINTIT.IPF WRAPUP.IPF 
i ee COCO 
Clear. TRE COCO ITER 
Figure C7: Program iteration and termination options 
AGAIN_IT 
AGAINIT.IPF 

SAVE VALUES ERASE TABLE ANOTHER 

SAVVAL.IPF ERASTABL. IPF ANOTHER. [PF 
SAVE VALUES COCE 
SAVVAL . IPF COCOTTRA 


Figure C8: Program iteration options 









184 


SAVE VALUES 
SAVVAL. IPF 


BASIC_SAVE INTERMEDIATE_SAVE 
BASSAV. IPF INTSAV. IPF 
REPORT_OUT 
RPTOUT.IPF 


DOTES: 
IEESBOSIC RPT ONE 
BERPTONE.IPF 
EREEBASIC RPT ALL 
BRPTACL. IPF 
EEEINTERMEDIATE RPT ONE 
fee PONE TPP 
4. INTERMEDIATE RPT ALL 
IRPTALL. IPF 
9. Each module listed in notes 1] - 4 has the option of 
choosing either WRAPUP.IPF or ANOTHER.IPF 


Figure C9: Program data save/report generation 
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APPENDIX OD 


COCOMO TOOL PROGRAM LISTING 


/* STOERTUP.IBPEOSSCSTORTOFESHODUEE */ 
/* This module acts as an auto-exec. It begins the COCOMO*/ 
/* program when KMAN is invoked by the user. x 
/* Sample Call: None (Invoked when KMAN is entered) % / 
/* Input: KMAN typed by user x 
/* Qutput: Title screen of the COCOMO program */ 


/* Sub-module: COCOMO.IPF (COCOMO MODULE) */ 


Load perform "COCOMO" 


Perform "COCOMO" 


Lab 


EZCAMe, Ter — Ceocome’ MODULE 


/* This module prints the coverpage and displays the 
/* banner page. 

y= Sample call: PERFORM COCOMO 

Pe Input: Called by STARTUP.IPF module 

/* Qutput: Coverpage and banner page 

Eu-u»5-module: "COCO-IPF- (COCB" MODULE ) 

/Let e.deci =e ! Sets spreadsheet decimal places 
Clear ! Clears screen 

karm COVERFRM ! Coverpage 

oa. Ours "=-= E 

pes SO put "C OC OM GQ" 

een ao put "--————————-—- " 

at 7,08 put "COnstructive COst MOdel" 

Sees co put " mua 

At 11,2028 put "Estimating Software Development Cost" 
EU J,coc put "Dec 1985" 

at 15,907 put "Naval Postgraduate School" 

EDO 5,.c7 put " Monterey, CA" 

Ec. 3c put "PRESS SPACE BAR" with "B" 

At 1,1 to 24,80 put "FBBW" 

EM. to 235,79 put "FUBU" 

EN: 3.31 to 23,58 put "FOBU" 
Endform 
mEutftorm COVERFRM; ! displays coverpage. 
Wait 
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7 


*/ 


w7 


*/ 


*/ 


* / 


Form BANNERCO 

At 3;33 put "COCOMO "TEREIBEIODS 

At 5,128 put "This decision support system program automates" 
At 6,12 put "the COCOMO method of software engineering for" 
At 7,12 put "development and maintenance. It enables the' 

At 8,128 put "user to select one of two models (Basic or" 

At 9,12 put "Intermediate), and one of three modes' 

At 10,12 put "(Organic, Semidetached, or Embedded) for the" 
At 11,12 put "computation of development and or maintenance" 
At 12,12 put "data for a given KDSI input. Options include" 
At 13,12 put "phase distribution calculations for development" 
At 14,12 put "or maintenance, activity distribution by phase" 
At 15.128 put "for development. graphs, reports and model/mode" 
At 16,12 put "iterations. Iterations of data can be saved" 
At 17,12 put "for report generation. Data can be saved" 

At 18,12 put "or erased before the program is terminated." 

At 23:28 put “PRESS SPAEESBHOROPOIPESETNI 

Al la 1 TO e245 GO PU SENS 

Gites um rg veg. v EB ee: 

At 2327 to 23:33 put "FWB" 
Endform 


Putform BANNERCO; ! Displays banner. 
Release COVERFRM; 

Wait 

Load perform "COCO' 

Release BANNERCO; 


Perform "COCUDU" ! Redefines function keys and loads menu 
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E This 
Ex Tuncti 


/* Sa 


E inputs:t 


l.et @.serir 
Release per 
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"Fo END PROGRAM" 
put "FREU" 
put "FWBU" 
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/* SSLODINT.IPF - SS LOAD INTERMEDIATE MODULE 


*/ 


/* This module loads an intermediate model spreadsheet for*/ 


/* the organic, semidetached, or embedded mode. 
A 5ample call: PERFORM "SSLODINT" USING "MODE" 


/* Inputs: MODE - Organic, Semidetached or Embedded, as 
/* user selected by F key 


Output: COCOMO Intermediate spreadsheet, by mode 
Redefine function 1 " PERFORM \"REDEVDAT\" \13" 
Redefine function e " \"WRONG KEY\" \13" 
Redefine function 3 " \"WRONG KEY\" \13" 
Form SSLOADINT 
At 22,26 Put "LOADING INTERMEDIATE MODEL" WITH "B" 
At 22,29 to 22,53 Put "FOBU" 
Endform; 


Putform SSLOADINT; at 24,1 


Release MODEFORM 
Release perform "SETUPINT" 


Load perform "REDEVDAT'" 


Let e.deci =e ! Sets spreadsheet decimal places 
MODE = #4; 
If MODE = 1 then ! Organic spreadsheet 
iua CIO" with "C"; |! "D" loads cell definitions 
Else 
If MODE = 28 then ! Semidetached spreadsheet 
Coad 21S" with "C"; 
Else 
/* MODE = 3 */ ! Embedded spreadsheet 
Boca CLIE "with "C's; 
Emdif; 
EĒndif; 


iE 


*/ 


*/ 


*/ 
*/ 


UA 


Calc= #A96 ! Displayes effort cost driver page 
Calc = #F100 ! Moves cursor to first cost driver 
Calc ! Initiates the spreadsheet mode 


Release SSLOADINT 
Release MODE 


e00 


/* 


/* 
/* 


/* 


/* 


DBEIDESUDSIUCIPE — READ DEVELOPMENT DATA MODULE 

This module reads cost driver inputs, and calculates 
and validates the effort adjustment factor (EAF). 
Sample call: PERFORM "REDEVDAT" 

Input: 15 effort cost drivers 


Qutput: Effort Adjustment Factor (EAF) 


Form EAFCOMP 


Rea Put “COMPUTING EAF" WITH "B" 
mee, 32 to 23:47 Put "FOBU" 


Endform 


Putform EAFCOMP; AT 24,1 


Local DR1 
Local DRe 
Local DR3 
Local DRG 
Local DRS 
Local DRS 
Local DR7 
Bacal DRS 
Local DRY 
Local DR10O 
Local DR11 
Local DR12 
Local DR13 
Local DR14 
Local DRIS 
Local MAXCOUNT 
wocal i 


20L 


$*/ 


+ Á 


* / 


m 


Ld 


«/ 


DRI #F 100 re ey 
DRE = #F101 ! DATA 
DES = #F102 LER 
DR4 = #F103 aT TME 
DRI = #F104 | STOR 
DRS = #F105 ! VIRT 
DR7 = #F106 ! TURN 
DRE = #F107 ! ACAP 
DRO = #F108 |! AEXP 
DR10O = #F109 ! PCAP 
DEI = #F110 l NVEXP 
DRIE = #F1.11 en 
DRISS = #F112 IMODE 
DR14 = #F113 l TOOL 
Dres = #F114 l1 SUED 


Form BLANKOUT 


AC 23732 toU E Sy v EC 


Endforms 


Form EAFERR 


At ede. CO. ced. 97 PRUT 
"CAN'T USE NEGATIVE OR ZERO VALUES” WI [eae 


AL eaves Fut 


"FUBU" 


EAF has a negative value 


"FWBR" 


Endform 


/* Compute EAF */ | 
EAF - DR1 * DR8 * DR3 * DRG * DRS * DR& * DR7 * DRS * DRI ^ 
* DRIO + DR11 *'DRI2 + DRISS © DRIGE bas, | 


/* Validate cost driver 
If EAF <= O then 
Putform EAFERR; 
I 20 
MAXCOUNT = 200 
While I < MAXCOUNT do | 
Ia 


IOUT E EA 


at 24.1 ! Displays error message 


Delay to display error message 


Endwhile 
Calc = #F100 ! Cursor placed in first cost driver cell 
Calc ! Redisplays cost driver paae 


gii 


Else 
Fede Nen UNCION | "BERFORM N"DEVEORMSN" X13" 
Redefine function 2B " N"DEPRESS F1 FIRSTN" M13" 
Redefine function 3 " \"DEPRESS F1 FIRSTN" x13" 
Redefine function 10 " PERFORM \"KEYCHN@Q\" \13" 
Load perform "DEVPARMS" 
#H11 = EAF | EAF displayed on KDSI input page 
Putform BLANKOUT; at 24,1 
Release EAFCOMP 
Release EAFERR 


Calc = #A1 ! Displays effort/schedule input page 
Calc = #D5 ! Places cursor into KDSI input cell 
End af; 


ees 


/* DEVPAORMS.IPF =- DEV PARAMETERS UDINE x / 
/* This module calculates effort and schedule criteria forx/ 
/* the intermediate COCOMO model and its' three modes: vod 
/* organic, semidetached, and embedded. The results of */ 
/* these calculations are displayed to the user. 
* / 

/* Sample call: PERFORM "DEVPARMS" (Invoked by Fl) */ 
y= np = KDSI - Estimated number of thousands of + / 
/* delivered source instructions */ 
/* PCOST - Personnel costs per man-manth for */ 
is development a 
/* Outputs MAN=MONTH- (Nominal) = EffOört 7 
/* MAN-MONTH (Adjusted)- Effort x EAF + / 
/* PRODUCTIVITY - Delivered source instructions/mm*/ 
/* TDEV - Effort schedule in months */ 
y FSP - Full time software personnel XE 
1H ANNUAL COST - Development cost per year w 
Local I 

Local J 


Local MAXNUM 
Local MODE 


Let MAXNUM = 200 ! Number for error message delay counter 


Form COMPFORM i Computing effort/schedule form 


At 12.27 Put “COMPUTING EFFORT/SCHEDUCEY TUTTAR 
As. tev eo stor l 23I Put TF OBU 


Endforms 


Putform COMPFORM; at 24,1 


Form LARGKDSI 


At 18,08 Put "KDSI IS GREATER THEN Sie > Dee 
At lgs..30 Put "KDor Ca UR 3T C 
RQatciesco toll]lgso9 Put SD 


Endform; 


20y 


For 


m SMALKDSI 


CoO Put “KDSi 1S LESS THEN 2" WITH “B” 
pe oO Put “IDST >2 OR «519 ONEY' 


BUE S c5 to £3,595 Put "FWBR" 
Endform; 
ERRFLAG = O 
ADSI —- HD3 ! User input KDSI 
ees 1 = #D6 ! User input cost/man-montnh 
EAF = #H11 ! Cost driver product value 
MODE = #B20 ! COCOMO Mode 
BUOUKDSI « 2 then 
Putform SMALKDSI: at 24,1 ! KDSI is too small 
Let 1-0 
While I « MAXNUM do ! Error message delay 
m= I + 1 
Endwhile 
Calc = #DS I! Cürsor Back to KDSI input 
Calc ! Clears error message 
ERRFLAG = 1 ! Don't perform calculations 
Else 
me KDSm> Sle then 
Putform LARGKDSI; AT 24,1 ! KDSI is too large 
Let J = 0 
While J < MAXNUM do ! Error message delay 
Nui Jg. 1 
Endwhile 
Calc = &DS3S I CO rSor Dack to KDSI input 
Calc ! Clears error message 
ERRFLAG = 1 ! Don't perform calculations 
Endif: 
endif ; 
/* Compute development parameters. */ 
If ERRFLAG = O then ! KDSI is >2 and <Sle 
#C20 = "1" ! Program performed effort calculations 


Load perform "DEVPHDIS" 

Load perform "MAINTINT" 

Load perform "KEYCHNO'" 

Redefine function 2 " PERFORM \"DEVPHDIS\" 
Redefine function 3 " PERFORM \“MAINTINTA\" 
Redefine function 10 "PERFORM \"KEYCHNQ\" 


juice 
Ns 


ALS 


cüb 


If MODE = I then ! Organic mode 
#D12 = 3.80 * (EXP (1.05 * LN (KDSI))) | MM (meme 
HD11 = #Die * EAF ! MMC aa ae 
#D13 = (1000 * KDSI) / #D11 ! Product Wye 
#D14 = 2.5 * (EXP (.38 * LN (#D11))) | TDEV 
#D15 = #Dil / #D14 l FSF 
HD16 - PCOST * #D11 ! Annual cost 
Calc; ! Displays updated spreadsheet 
Else 
If MODE = 2 then ! Semidetached mode 
#D1le = 3.0 * (EXP eC tla EN (ee eee MM (nome 
#D11 = #D12 * EAF 1 MM Cadi 
f #D13 = (1000 * KDSI) / #D11 | Produc Give 
#D14 = 2.5 * (EXP (.35 * JEN (FPL i 7 DEY 
#D15 = #D11 / #D14 | FSP 
#D16 = PCOST * #Diil ! Annual cost 
Calc; ! Displays updated spreadsheet 
Else 
! Embedded mode 
#D12 = 2.8 * (EXP (1.200 * LN (KDS1)))* Ad 
#D11 = #D12 * EAF | MMCadhb 
HDI3 = (1000 *#IKDSI) / BDI! ! Produce 
#D14 2 2.5 * (EXP (.38 * LN (4D11555 COMUNE 
#D15 = HD11 / #D14 | FSP 
#D16 PCOST * #D11 ! Annual cost 
Calc; ! Displays updated spreadsheet 
Endit, 
Endif; 
Endif; 
Release COMPFORM 
Release LARGKDSI 
Release SMALKDSI 
Release ERRFLAG 
Release EAF 
Release KDSI 
Release PCOST 


meee YCHNG@.IPF -— KEY CHANGE MODULE */ 


/* This module redefines F keys, displays a selection 7 
/* screen on the spreadsheet, and dependent. oan the user */ 
/* selection, either selects another program iteration or */ 
/* ends the program. */ 
/* Sample call: PERFORM “KEYCHNG" (Invoked by F10) * / 
/* Input: F key selection by user % / 
/* Qutput: Program end or program reiteration * / 
/* Submodule: AGAINIT.IPF (AGAIN_IT MODULE) * / 
Let e.serr - true 

Release perform "DEVPARMS" 

Release perform "DEVPARBA' 

Release perform "DEVPHDIS" 

Release perform 'GRAFPHE" 

Release perform "GRAFPHS" 

Release perform "DEVACDIS' 

Release perform "GRAFADPD" 

Release perform "GRAFADP" 

Release perform "GRAFADIT" 

Release perform "MAINTPAD'" 

Release perform "GRAfPDM" 

Let e.serr - false 


Load perform "AGAINIT" 
Load perform "WRAPUP" 


/* Function keys redefined for spreadsheet use */ 
Redefine function 1 " PERFORM \"AGAINITN\" \13" 
Redefine function 10 " PERFORM \"WRAPUP\" \13" 


Form FINIS 

Eu c4 Put "BEFORE OUITTING . . . . . . ." 

fees ls Put "SELECT an option:"'" 

At 11, 19 Put "«F1» Another iteration/Save values/Reports" 
ELS -- 1? Put “<F10> End program" 

E. 1 to 24, 8O Put "FBBW" 

pees 2 to 23, 78 Put "FWBU" 

At 13, 18 to 13, 37 Put "FRBU' 

Eudftorm;3; 
Esmttorm FINIS; at 24,1 


cu? 


MAINTBAS.IPF 


Sample call: 
Input: None 


Output: 


PERF ORM 


- MAINT_BASIC MODULE 


"MAINTBAS' 


Maintenance effort and schedule 


Release perform "DEVPARBA' 
Release perform "SSLODBAS' 
Release perform "DEVPHDIS" 
Release MODE 

Load perform "MDATAPAD" 


Redefine function 1 
Redefine function 2 
Redefine function 3 " 


MODSTAT = O | Basic 


Calc = fI! i 


Calc = #M5 ! 


Places cursor 


PERFORM \"MDATAPAD\" 
\" DEPRESS - be tao. 
\" DEPRESS FINER Pirate: 


maintenance 


e08 


This module begins the basic maintenance calculation 
displaying the maintenance effort and schedule page. 


( Invoked by F3) 


page 


Nurses 
Nu 
Nd 


in cost per man-month cell 


Lr 
Dy 
<7 
*/ 
*/ 


7 


Displays maintenance effort\schedule page 


/* MAINTINT.IPF - MAINT INTERMEDIATE MODULE * / 
/* This module begins the intermediate maintenance x / 
/* calculation by displaying the maintenance cost driver */ 
/* table for inputs. cad 
/* Sample call: PERFORM "MAINTINT" (Invoked by F3) x / 
/* Input: None x 
/* Qutput: Maintenance cost driver table Ey 
Release perform "DEVPARMS" 

Release perform "SSLODINT" 

Release perform "DEVPHDIS" 

Release perform "REDEVDAT" 

Release MODE 

Load perform "CALCEAFM" 

Redefine function 1 " PERFORM N"CALCEAFMN" \13" 

Redefine function 8 " N"WRONG KEYN" A13" 

Redefine function 3 " \"WRONG KEY\" \13" 

Calc = #A115 ! Displays maintenance cost drivers 

Calc = #F119 ! Places cursor onto first maint. cost driver 


cis] 


/* DEVPHDIS.IPF — DEV PHOSECDWSTEOSHIENE NIMES 

/* This is the control module for the calculation of the 
/* effort and schedule distribution by phase. 

/* Sample call: PERFORM "DEVPHDIS" (Invoked by Fe) 
LOL Gp SKDSI estimated number of thousands of 
/* delivered source instructions 

/* MM — adjusted development man-months 

/* TDEV development schedule 

/* Qutput: Same as input 

26 Effort and schedule phase distributions 
/* Submodule: PHASEDIS.IPF (PHASE DISIRE TIED 


Let e.serr = 


Release 
Release 
Release 
Release 
Release 
Release 
Release 


Let e.serr = 


Redefine function tł 
Redefine function 2 
Redefine function 3 


true 
perform "REDEVDAT' 
perform "DEVPARMS' 
perform "DEVPARBA" 
perform "SSLODBAS' 
perform “SSLODINT: 
perform "MAINTBAS" 
perform "MAINTINT" 

false 


Form COMPHASE 


At 
At 


Calc = 


Putform COMPHASE 35 


lo; 
16,21 to 16.57 Put 
Endforms; 


ec ut 


#A39 ! 


"COMPUTING PHASE DISTRIBUTION 
li FOBU a6 


AT 24,13 


"PERFORM NV GROSEÁERE SS OE 
~ PERFORM N'"BROEEHSNSCOSIESS 
" PERFORM- A TDEVACDIS E 


WITH ES 


Displays spreadsheet phase distribution 


! Computing message 


elü 


* / 
* / 
*/ 
*/ 
*/ 
*/ 
* / 
*/ 


366 
ger 


*/ 


Load perform 


Perform 


#C20 = 
#D21 
#Dee 
HDe3 
#D24 = 


Load perform 
Load perform 
Load perform 


Release 
Release 
Release 
Release 
Release 
Release 
Release 
Release 


Calc 


BEI SEBIS 


"PHASEDIS"; 
Release perform "PHASEDIS" 


oa ! Program calculated activity distributions 
#D46 ! PD value for graphing 
#D48 ! DD value for graphing 
#D49 ! CUT value for graphing 
*&D30 ! IT value for graphing 
"DEVACDIS" 
"GRAF PHE," 
"GRAFPHS" 
COMPHASE 
KDSI 
MM 
TDEV 
TABLEROW 
STARTCOL 
TEMPEOL 
DISITTYPE 
! Displays spreadsheet with calculated values 


ell 


/* 
/* 


/* 
/* 
/* 
/* 


/* 
/* 


PHASEDIS.IPF - PHASE DIS UERSUEDUEMZ 


This module controls the calculation of effort oma 
schedule distribution By phase. 


Sample call: PERFORM "“PHASEDIS" 
Input: KDSI - Estimated number of thousands of 
delivered source instructions 
MM - Adjusted development man-months 


TDEV - Development schedule 


Output: Effort phase distributions 


*/ 


*/ 
w 


*/ 
*/ 
*/ 
* / 


*/ 


x / 


Submodules:SELTABLE.IPF (SELECT EFF/SCHED TABLE MOBBEIESL 


CALCEFSC.IPF (CALC EFF SCHED MODULE) 


Local MODEL 
MODEL = #A20 


If MODEL = 1 then ! Basic model 
MM = #D12 

Else | Intermediate model 
MM = #Dil 

Eng 14. 

KDSI = #D5;5 


TDEV = #D14; ] 
DISPIPDEINXP ! Phase distribution. 


Load perform "SELTOBEE*" 
Perform “"SELTABLE” using “DISTITYFE ws tests 
Release perform "SELTABLE" 


Load perform | CALCEFSC 
Perform “CALCEFSC™ using “MM sr BEBE 
Release perform "CALCEFSC" 


Returns 


ole 


*/ 


EM EC IUSBEESIPE — SELECT. TGBEE MODULE * / 


/* Based on the type of distribution, this module selects */ 
/* the top left cell of a table within the spreadsheet. % / 


/* This top left cell is used as a starting point for * / 
/* Selection of phase percentages. */ 
/* Sample call: PERFORM "SELTABLE" USING "45", "SB" * / 
/* Input: #A = DISTTYPE - type of distribution: */ 
/* PHASE - phase distribution of effort and * / 
/* schedule */ 
ox ESEHPDESC-cactiIvtw diste1b5butionvoT product */ 
Ja design + / 
x PROSINGS> -aetivity distribution.of a 
/* programming */ 
/* Mites — sctivyvity distribution af m 
/* integration and test. */ 
/* MAINT — activity distribution by phase for */ 
/* maintenance * / 
/* #B = KDSI - estimated # of thousands of x 
ZK delivered source instructions x 
/* Qutput: KDSI - Same as input */ 
/* TABLEROW - cell row H of table top row * / 
/* STARTCOL - cell column # of selected tables’ % / 
/* left-most column aay 
/* TEMPCOL - cell column number of the temporary */ 
/* percentage location */ 
o Cell # and value of percentage * / 
Ecc submodule: EVALKDSI.IPF (EVAL KDSI MODULE?) */ 
DISTTYPE = H^; 

KDSI = HB; 

TABLEROW = O; 

STARTCOL = QO; 

uEMPCOL = O; 


cl3 


/* Based on type of distribution, determines location of */ 
/* top left cell of table within the spreadsheet and the */ 
/* temporary location for percentages. w 


Test DISTTYPE 


Case 1: ! Phase distribution 
TABLEROW = 4&6 
STARTCOL = 9 co umm 
TEMPCOL = 24 ! Column X 
Break; 
Case 2: ! Product design 
TABLEROW = 656 
STARTCOL = 9 Y Comtinn. 1 
TEMPCOL = 24 ! Column X 
Break;j 
Case 3: ! Frogramming 
TABLEROW = 6&6 
STARTCOL = 14 ! Column N 
TEMPCOL. =T253 1 Co ranman 
Break; 
Case 4: ! Integration & test 
TABLEROW = 656 
STARTCOL = 19? 1 Cöoluüumns 
TEMPCOL. = 26 ! Coalumn 2 
Break; 
Otherwise: ! Maintenance 
TABLEROW = 84 
STARTCOL = 9 l €etumn 2 
TEMPBPCIDI = 24 | Colm X 
Endtest 


Load perform "EVALKDSI' 

Perform "EVALKDSI" using "KDSI", "TABLEHDW", “STARTCSU Va 
Tee COL s 

Release perform "EVALKDSI" 


Return; ! Returns control to the PHASEDIS modules 


elu 


ES OERS. IPEE EVAL KDSI MODULE 


*/ 


'/* This module evaluates KDSI for standard values (28,8,38,*/ 


IX leg. or 512). If the KDSI > 2 and < Sle; it is */ 
/* determined to be nonstandard. % / 
/* Sample call: PERFORM "EVALKDSI" USING "#A", "#B", "#C",*/ 
/* UHD s */ 
/* Input: #A = KDSI - estimated # of thousands of *7 
/* delivered source instructions. * / 
/* HB = TABLEROW - cell row of the table top row */ 
/ * #C = STARTCOL - cell column # of the selected 3 
/* table's left most column. x 
/* #D = TEMPCOL (temporary storage) - cell column #*/ 
yd of temporary percentage location. * / 
/* Output: Same as the above and the cell # and value of */ 
/ * percentages. */ 
/* Submodules: SLECTONE.IPF (SELECT ONE MODULE?) * / 
/* SECECTWO. TEF (SELECT TWO MODULE) + / 
KDSI = 44; 
TABLERQOW = #8; 
STARTCOL = #C;5 
TEMPCOL = #D; 
DK DSI = 2 or KDSI=8 or KDSI = 32 or KDSI = 128 or \ 

KDSI = 512 then ! Standard KDSI 

Load perform "SLECTONE'"' 

pertgecm “SLECTONE” using "“KDSI". “TABLEROW", \ 

poten Geet a ~“TEMPEOL” 5 


Release perform "SLECTONE" 
Endif; 


If KDSI > &g and KDSI < Ste and KDSI ne 8 and KDSI ne 32 \ 


and KDSI ne 128 then ! Non-standard KDSI 
Load perform "SELECTWO'" 
nmemmorm  SELECTWO”" using “KDSI"; “TABLEROW", \ 
PSotern vegies "TEMPICOL s 
Release perform "SELECTWO" 
tmd f; 
Return; 


els 


/* SLECTONE.1PF -~ SECEET ONET EHRE 


/* This module selects one column of percentages from a 


/* table. 


/* Sample call: PERFORM “"SCECTONE TUSI 
/* 


NG "#4" ; 
MHD 


"RB' : 


/* Input: #A = KDSI - estimated # of thousands of 
instructions 


/* delivered source 
/* #B 
/* #C 


/ K #D 
7x percentage 


TABLEROQW - cell row # of table top row 
STARTCOL - cell column # of selected 
/3* table's left-most column 
TEMPCOL - cell column H ota temugdgmEs$. 


li S 3 


/* Output: Cell # and value of the selected percentage. 


in the 


7 * All selected percentages are stored 

/3* Same row as the original percentage and 
/* following cell columns based on type of 
/ * dietribution selseted: 

/* phase distribution = column 24 = X 
A ačCtivity distr iDAUtion: 

/* product design = column g^ - X 
vt programming = column 23 -y 
/* integration & test - colummnees A 
/* maintenance = column 24 = X 
KDSI = 55; 

TABLEROW = HB; 

STARTCOL = #C; 

FEMPCOL = #D; 

Local, 


Local PERCOL; 
Local MAXAMT; 
MAXAMT = 8; 


the 


uA 


*/ 
ni 


* 
*/ 


* 
uted 
n 
*/ 
*/ 
A 
E 


*/ 
t4 
7 
% / 
*/ 
*/ 
K 
* A 
*/ 
K 
*/ 


If KDSI = e then : 
PERCOL = STARTCOL Pest Gcorumm of table 


Else 
If KDSI = 8 then 
PERCOL = STARTCOL + 1 Mend column of table 
Else 
If KDSI = 32 then 
PERCOL = STARTCOL + 2 ! 3rd column of table 
Else 
If KDSI = 128 then 
PERCOL = STARTCOL + 3 ! 4th column of table 
Else 
RDSI Erol */ 
PERCOL = STARTCOL + 4 ES Column Of table 
Enaif; 
Endi; 
EGIT S 
Sma its 
I = Oj 


/* Percentages moved from table to column */ 
While I < MAXAMT do 


#( TABLEROW, TEMPCOL) = #( TABLEROW,PERCOL) 

I = I + 1; 

TABLEROW = TABLEROW + 1; ! Increments to the next row. 
Endwhile; 
Returns 


ele 


/* SEDECTWO.IPF — SEEECTCOTDOUTDTEIESINE * / 
/* Based on KDSI;, this module selects two columns of */ 
/* percentages from a table and passes these percentages  */ 
/*- to INTERPOL for interpolation. */ 
/* Sample call: PERFORM "SELECTWO" USING "sà", "ZB", "We 
/* "#D"' 5 */ 
/* Input: #A = KDSI - estimated # of thousands of * / 
/* delivered source instructions w 
A HB = TABLEROW - cell row # of table’s top row */ 
/* #C = STARTCOL - cell column # of the selected ¥*/ 
/* tables’ left-most column es 
T #D = TEMPCOL (temporary column) - cell colum 
/ * number of the temporary percentage*/ 
/* location after interpolation */ 
/* Output: KDSI —- same as input 367 
yx LOWKDSI - standard KDSI which is less than KDSI=*/ 
/* entered 3€ 
7% HIGHKDSI - standard KDSI which is greater than */ 
/* KDSI entered * 
zo LOWPER - low percentage to be interpolated w 
i> HIGHPER - high percentage to be interpolated * 
/* HIGHKDSI column of the selected table*/ 
/* TABLEROW - same as input NP 
/* TEMPCOL - same as input */ 
7/* Submodule: INTERPOL.IPF (INTERPOLATION MODUCED */ 
KOSI = #A;5; 

TABLEROW = #B; 

STARTCOL = #C; 

TEMPCOL = #D; 

Local I; ! I is a local counter to this module 

Local MAXAMT; ! Maximum number of percentages in a column 


MAXAMT 2 8; 


el 


/* Based on KDSI, select variables 
If KDSI > 2 and KDSI < 8 then 

LOWKDSI = e 

HIGHKDSI = 8 

LOWPERCOL = STARTCOL 

HIGHPERCOL = STARTCOL + 1 

Else 

If KDSI > 8 and KDSI < 32 then 
LOWKDSI = 8 
HIGHKDSI = Je 
LOWPERCOL = STARTCOL + 
HIGHPERCOL = STARTCOL + 

Else 


1 
2 


for passing to INTERPOL *7/ 


| ist 
|! end 


! end 
Irc 


If KDSI > 38 and KDSI < 188 then 


LOWKDSI = Ac 
HIGHKDSI = feo 


COWPERCOC = STARTCOL + 2 
EUDOHPEREBUE = SIARTCOL + 3 


Else 


! 3rd 
1 4th 


E DST > Meg and KDSI « 51e *7 


LOWKDSI = 128 
HIGHKDSI = obe 
LOWPERCOL = STARTCOL + 3 
HIGHPERCOL = STARTCOL + G 
Endif; 
Endif:; 
Exc f; 


column 
column 


column 
column 


COLUMN 
column 


of 
of 


of 
of 


of 
Of 


table 
table 


table 
table 


table 
table 


i Gth column of table 
| Sth column of table 


/* Selects pairs of percentages from the adjacent columns */ 
The selections are */ 


/^* of the table and calls INTERPOL. 
/* made from the top to the bottom row. 


/* rows per table. 
Load perform "INTERPOL" 


I = O; 


el 


There are eight  */ 


Me ve 


While I < MAXAMT do 


LOWPER = #(TABLEROW,LOWPERCODOL ) 
HIGHPER = #( TABLEROW,HIGHPERCOL ) 
PERFORM "INTERPOL" USING "KDSI", “LOWKDSI",; “AIGHKDs) 
“"LOWPER", “HIGHPER", “TABLERGW Se 
"TEMPCDIENI 
I = I + 1; 
TABLEROW = TABLEROW + 1; | Increments to the next row 


Release LOWPER 
Release HIGHPER 
Endwhile;j 


Release perform "INTERPOL" 


Returns 


EAT INTERPOL. IPF -= INTERPOLATION MODULE */ 


/* This module interpolates the two columns of percentages*/ 


/* selected from the percentage tables. */ 
/* Sample call: PERFORM "INTERPOL" USING "à", "&SB'", "HC'",*/ 
adt HD", "WE", "RF'", "H6" */ 
/* Input: #A = KDSI -Estimated * of thousands of if 
/* delivered source instructions 3X 
/* #B = LOWKDSI - standard KDSI which is less than */ 
/* KDSI entered * / 
Ex HC - HIGHKDSI - standard KDSI which is greater  */ 
/* than KDSI entered. = 
/* #D = LOWA^ —- cell # and percentage from the Ris 
/* LOWKDSI column of the selected table +, 
/* #E - HIGH^ - cell 8 and percentage from the us 
/ * HIGHKDSI column of the selected tabie-/ 
/* HF = TABLEROW - rows of low and high percentages*/ 
/* #G = TEMPCOL (temporary column) — location in */ 
px the X column of the spreadsheet wherex*/ 
/* the interpolated percentages are 5d 
Vx . placed. uy 
/* Qutput: Interpolated percentages * / 
KDSI = #A; 

LOWKDSI = #B; 

HIGHKDSI = #C3 

LOWPER = #D; 

HIGHPER = #E3 

TABLEROW = &F: 

TEMPCOL = 4G; 

/* Interpolation of low and high percentages */ 


Mo CECCO — HIGHPER+(((KDSI—-LOWKDSI)/ (HIGHKDSI-LOWKDSI))# \ 
COWPER- RAIGHPER?)?); 


/* Interpolated percentages assigned to X column in x 
/* spreadsheet +7 
#( TABLEROW,TEMPCOL) = TEMPCELL; 

Return; 


cel 


/* CALCEFSC. IPF - CALC EFF SCHEDE OCORRE */ 
/* This module calculates the phase distribution of effort*/ 
/* by multiplying MM by a phase distribution percentage */ 
/* and the phase distribution of schedule by multiplying */ 
/* TDEV by a phase distribution percentage. It also places*/ 
/* the calculated values in cells for display. */ 
/* Sample call: PERFORM "CALCEFSC™ USING "#A"," #B"; % / 
/* Input: #A = MM - adjusted development man-month */ 
7 * "HB = TDEV - development schedule Af 
/* Output: Effort and schedule phase distributions. */ 
IM = #A; 

TDEV = #8; 

Local I; ! Counters 

Local J; 

Local DISPEROW ! Row & column number displays 

Local DISPSROW 

Local DISPCOL 

Local MAXEFFRT 

Local MAXSCHED 

Local TEMPEROUW 

Local TEMPSROW 

Local TEMPCOL 

DISPEROW = 46; Top row for display ef effort distr. 
DISPSROW = 33; Top row for display of schedule distr. 
DISPEGE 6 3 Column for display of effort/schedule distr 
MAXEFFRT 33 Maximum # of percentages for effort distr. 
MAXSCHED = 3; Maximum # of percentages for schedule distr 
TEMPEROW = G6; Top temp storage row for effort percentage 
TEMFSROW: = 3l; Top temp storage row for sched percentage 
TEMPCOL = 24; Temporary columns which is X. 


Eee 


/* Calculates effort distribution and displays results. */ 
I = O; 


While I < MAXEFFRT do 
HODISPEROW,DISPCOL ) 
DISPEROW = DISPEROW 
TEMPEROW = TEMPEROW 
I = I + 1 

Endwhile; 


& CTEMPEROW,TEMPCOL) * MM 
1 
1 


+ + I 


/* Calculates schedule distribution and displays results */ 
J = O3 


While J < MAXSCHED do 


#(DISPSROW,DISPCOL) I OBEMPSEROW, TEMPOQUE) *« TDEV 


Tti 


DISPSROW = DISPSROW 1 
TEMPSROW = TEMPSROW 1 
= J + 1 
Endwhile;j 
#HG43 = #DS ! Displays KDSI 
Return; ! Returns control to PHASEDIS module 


ees 


/* GRAFPHE.IPF -"GRAF PHASE SE-FOr mee gies 


/* This module displays an instruction screen and a pie 
/* chart for the phase distribution of effort. It is 

/* optionally called by the user via a function key after 
/* computing phase distribution. This module returns to 
/* the spreadsheet at the phase distribution location. 


/* Sample call: PERFORM "GRAFPHE" (Invoked by Fl) 
/* Input: Effort phase distribution calculations 


/* Output: Pie chart displaying input values 


let e.deci = 1 
Clear 


Form SHTEORM 

At 9, 20 Put " Press the ENTER key when you are" 
At 9, S31 Put "ENTER" | 

At 9, 32 Put "ENTER" WITH "R" 


At Il; 20 Put = ready to continue and again when " 
AG. tas ZO Ruti" finished viewing the graph" 
Bt ós 13 to 17; 64 Put Fase | 

Endform; 


Putform SHTFORM; 
Wait 


#Title = "EFFORT (in Mån-Months)?)" 
Plot labeled 4 PIE from #C21 to #D24 


Release SHTFORM 
Let e.deci - 2 
Calc 


Return; 


ceu 


*/ 
*/ 
*/ 
*/ 
*/ 


ier 


*/ 


/* 
/* 


ORAFPHS. IPF 


This module displays an instruction 
chart for the phase distribution of 


= GOROR PHASE SCHEDUCE MODULE 


screen and a pie 
schedule. It is 
function key after 
module returns to 


( Invoked by F2) 


calculations 


input values 


/* optionally called by the user via a 
/* computing phase distribution. This 

/* the spreadsheet at the phase location. 
/* Sample call: PERFORM "GRAFPHS" 

/* Input: Schedule phase distribution 

/* Qutput: Pie chart display of the 

let e.deci = 1 

Clear 


Form SHTFORM 


At 
At 
At 
At 
At 
At 
End 


Put 


Wal 


#T 1 
Io 


Hel 


9, 20 Put " Press the ENTER 

9, 31 Put "ENTER" 

9, 32 Put "ENTER" WITH "R" 

its 2£O Put" 

Wor OO Put. " finished viewing 
6, 13 to 17, 64 Put "FABC" 
jm m s 
form SHTFORM; 

t 

tle = "SCHEDULE Cin months)" 

t labeled 4 PIE from #C53 to #D55 


ease SHTFORM 


Let e.deci = 2 


Cal 


c 


Return; 


deb 


key when you are" 


ready to continue and again when" 


the graph" 


*/ 


x 
*/ 
*/ 
*/ 
x 


X 


x 


/* DEVACDIS.IPF - DEV ACT Sls ITEM 


/* This is the control module for the calculation Gite 
/* activity distribution by phase. It invokes DEV_PAD 
/* and receives activity distribution computations. 


/* Sample call: PERFORM "DEVACDIS" (Invoked by F3) 
/* Input: KDSI - estimated number of thousands of 
ie delivered source instructions 

/* MM - adjusted development man-months 


/* Output: Phase activity distributions 


/* Submodule: DEVPAD.IPF (DEV _PAD MOBUEE> 
#C20 = "3" ! Program at activity distribution 
Let e.serr - true 


Release perform "DEVPHDIS" 
Release perform "GRAFPHE" 

Release perform "GRAFPHS" 

Let e.serr = false 


Redefine function 1 " PERFORM \"GRAFADPD\" \13" 
Redefine function 2 " PERFORM \"GRAFADP\" \13" 
Redefine function 3 " PERFORM \"GRAFADIT\" \13" 


Form COMPACT 
At 21,37 Put "COMPUTING ACTIVITY DISTRIBUTION" WITH) Be 
At 21,34 to 21,49 Put "EOBU" 


Endform; 
Calc = #AS58 ! Displays activity distribution 
Putform COMPACT; at 24,1; ! Computing message 


Load perform "DEVPAD' 
Perform "DEVPAD'; 
Release perform "DEVPAD" 


Ccb 


*/ 
* / 
E 
* / 
*/ 
*/ 
wy 
*/ 


7 


Zale 

Release COMPACT 

Load perform "GRAFADPD" 
Load perform "GRAFADP" 

Load perform "GRAFADIT" 


Returns 


Eee 


/* DEVPAD.-TLPE -— DEY _ PAD M@DaES 


/* Based on the development activity distribution type; 


* / 


*/ 


/* this module selects a table which contains distribution*/ 


/* percentages by activity */ 
/* Sample call: PERFORM "DEVPAD" */ 
/* Input: KDSI - Estimated number of thousands of */ 
/* delivered source instructions */ 
im Phase distributions of effort */ 
/* Output: Same as input. */ 
/ * DISTYPE1 - product design activitv distribu 
26 DISTYPEZ2 - programming activity distribu MEM A 
/* DISTYPES - interQgQration and test activi, xj 
/* distribution 7 
i * Development activity distribution 3 
/* Phase distribution of effort: */ 
/* PRODEFFI. — product design */ 
/* PROGEFFT — programming */ 
/* INTEFFT.— intergration and tees * / 
/* Submodules: 3 
7 SELTABLE.IPF (SELECT EFF/SCHED TABLE MODUIBSENLM 
/ * CALCDPAD. IPF (CALC DEV RAD MODOCEJ A 
KDSI = #D5; 

PRODEFFT = #D46;5 ! Product design. 

PROGEFFT = #D475 ! Programming. 

INTEFFT = #D50; ! Integration & testing. 

DISTTYPEL-Z GS L Product design: 


Load perform “SELTABLE" 
Perform “SELTABLE” ‘using “DISTIYPE =; “bs a 
Release perform "SELTABLE" 


Load perform "CALCDPAD" 


Perform "CALCDPAD" using "DISTTYPE S, “PRODEFFETiS 
Release perform "CALCDPAD" 


poo 


DISIIYPE = 3; ! Programming. 


Load perform "SELTABLE" 
meet  SECTABLET using "“DISTTYPE”", "KDSI"; 
Release perform "SELTABLE" 


Load perform "CALCDPAD" 
meutorm" COLCDPAD" using "DISITYPE", "PROGEFFT"; 
Release perform "CALCDPAD" 

DISTTYPE 2 4; ! Integration & testing. 
Load perform "SELTABLE' 

Een orm C SECTABCE" using “DISTTYPE". "KDSI"s 
Release perform "SELTABLE' 

Load perform "CALCDPAD'" 

Eucrm "EAQLEDPAD'" using "DISTTYPE", "INTEFFT"; 
Release perform "CALCDPAD" 


Return; I! Returns control to DEVACDIS module. 


peA 


/* GRAFADPD. IPF = GRAPVACT Disie eh etnias 


/* This module displays an instruction screen and a pie 
/* chart for the activity distribution of product designi 
/* It is optitionally called by the user via a function 
/* key after computing activity distribution. 

/* Sample call: PERFORM "GRAFADPD" (Invoked by F1) 


43e ap D Activity distr. product design calculations 


/* Output: Pie chart display of the input values 


Let e.deci = 1 
Clear 


Form- SHTFORM 

At 9, 20 Put " Press the ENTER key when you are" 
At. 9s repel TENTER: 

At 9s 32 Put “ENTER Powis a 


At. ul s eo Feat. ready to continue and again when" 
At 135. 20 Tu." finished viewing the graph" 
At, 6s 123° te 17. 64s-uc* “Pape” 

Endforms 


Putform SHTFORM; 
Wait 


#7Title = "ACTIVITY DISTRIBUTION for PRODUCTIDES TONK 
Plot labeled 4 PIE from #0657te DS 


Release SHTFORM 
Let e.deci =e 
Calc 


Returns 


230 


* / 


*/ 
* / 
* / 
* / 
*/ 
* / 


*/ 


/* GRAFADP.IPF - GRAF ACT DIST PHASE MODULE 


/* This module displays an intruction screen and a pie 
/* chart for the activity distribution of programming. 
/* It is optionally called by the user via a function key 


/* after computing activity distribution. 


/* Sample call: 


/* Input: Activity distribution programming calculations 


PERFORM "GRAFADP" 


(Invoked by Fe) 


/* Output: Pie chart display of the input values. 


RET E.DECI = 1 
Clear 

Form SHTFORM 

At 9, 20 Put " 


OEIL, cO Put " 
E13. cO Put " 


Press the ENTER 
At 9, 31 Put "ENTER" 
At 9, 3e Put "ENTER" 


ready to continue and again when" 


WIETH CRI 


key when you are" 


finished viewing the graph" 


ENS. 13 to 17, 64 Put "FABC"' 
Endform; 
muttorm SHTFORM; 
Wait 
#Title = "ACTIVITY DISTRIBUTION for PROGRAMMING" 


Plot labeled % PIE from #E66 to #F73 


Release SHTFORM 


Let e.deci = 2 


Calc 


Returns 


ch 


*/ 


*/ 
*/ 
*/ 
7 
*/ 
*/ 


* / 


/* GRAFADIT.IPF = GRAF ACT DIST eines eee * / 
/* This module displays an instruction screen and a pie x 
/* chart for the activity distribution of integration anda 
/* and testing. It 1S optionally called by the user via ax/ 
/* function key after computing activity distribution. * / 
/* Sample call: PERFORM "GRAFADIT" ( Invoked by F3) x 
/* Input: Activity distr. integration/test calculations */ 
/* Output: Pie chart display of the input values */ 
Let e.deci = 1 

Clear 


Form SHTFORM 


At 
At 
At 
At 
At 
At 


9, dO Put " Press the ENTER key when you are" 
7s S25Pu0 “ENTER 
73 3Cr Put VENTER wil tee hee 


bry Se Ome. ready to continue and again when" 
i534 iO POt ox finished viewing the graph" 
ey da. £041 7s Ofc PU poe 


Endform; 


Putform SHTFORM; 


Wal 


HTi 
Plo 


t 
tle = "ACTIVITY DISTRIBUTION for INTEGRATE/TEST" 
t labeled ^4 PIE from &Góó to #H73 


Release SHTFORM 


Let 


e.deci =e 


[alc 


Returns 


EIE 


E CALCDFAD. IPF =- CACC DEV PAD MODULE 


/* This module calculates the phase activity distribution 
/* by multiplying phase distribution of effort by an 
/* activity distribution percentage. 


/* Sample call: PERFORM "CALCDPAD" USING "HA", "&HB'; 

/* Input: 4*à - DISTITYPE — type of activity distribution: 
/* PRODDES ~ prodúct design 

/* PROGING - programming 

/* INTTEST - integration & testing 

X HB - DIST - phase distribution or effort 


/* Output: Phase act 


DISTTYPE = #4; 
EW ST = #B; 
mocal I; ! 
DISPLROW = 663 ! Top 
MAXAMNT = 8j ! Max 
TEMPROW = 66; ! Top 


/* Based on activity 
/* set-up columns in 


PeeOISTTYPE = 2 then 
DISPLCOL = 4 


ivity distributions 


Counter 

row for display of activity distr. 

# of percentages for activity distr. 
temp storage row for activity percent 


distribution type, */ 
spreadsheet.*/ 


! Product design 
Iis mma 


TEMPCOL = 24 ! Column X 
Else 
If DISTTYPE = 3 then ! Programming 


DISPLCOL = 6 
TEMPCOL = 285 
Else 


! column F 
t column Y 


EPST YPE = "INTTEST" */ 


DISPLCOL 8 
TEMPCOL = 26 
Exc 1f; 
Endif; 


! column H 
column zZ 


pei 


* / 


*/ 
d 
*/ 


*/ 


*/ 
*/ 
X 
* 7 
7 


/* Calc activity distr and place in cells fan display 
I = 0; 
While I < MAXAMNT do 
#(DISPLROW,DISPLCOL) = #( TEMPROW, TEMPCOL) * DIST3 
DISPLROW = DISPLROW + 1 
TEMPROW = TEMPROW + 1 
I = I + 1 
Endwhile; 
"Hog - #DS ! KDSI value displayed 
Return; ! Returns control to DEVACDIS module 


eu 


/* CALCEAFM.IPF - CALC EAF MAINT MODULE 


/* This module reads in the maintenance cost drivers and 
/* computes the effort adjustment factor (EAFM) for 
/* maintenance. 


/* Sample call: PERFORM "CALCEAFM" 


/* Input:  MCODR1 - 14: 14 maintenance cost drivers 
/* Output: EAFM —- maintenance effort adjustment factor 
Form EAFMCOMP ' EAFM calculation message 


At 23,28 Put "COMPUTING MAINTENANCE EAF" with "B" 
meee to 23.534 Put "FOBU" 
Endform; 


Putform EAFMCOMPs at 24,1 


Form NEGVALCD 
At 23,23 Put "CAN’T USE NEGATIVE OR ZERO VALUES" WITH 
Besse tao 23,39? Put "FWBR" 

Endform; 


Local MCODR1 
Local MCODRe 
Local MCODR3 
Local MCODRG 
Local MCODRS 
Local MCODRS 
Local MCODR?7 
Local MCODRS8 
Local MCODR?9 
Local MCODR10O 
Local MCODR11 
Local MCODR1e2 
Local MCODR13 
Local MCODR14 
Local EAFMI 
Local EAFMe 
Local I 

Local MAXNUM 


235 


vy 


* / 
*/ 
*/ 
*/ 
* / 


3677 


"B' 


Let MAXNUM - eoo 


/* Calculation of EAFM */ 


/* Read 


MCODR1 
MEGODEO 
MCODR3 
MCODR4 
MCODRS 
MCODRG 
MCODR? 
MCODRS 
MCODR?9 
MCODR10O 
MCODR11 
MEODR I2 
MCODRI13 
MCODR14 


EAFM1 
EAFMe 


EAFM = 


maintenance cost driver values */ 


= 4F119; I SERE 
= #F 120; ! DATA 
= #F1215 Ye ee 
= #F122; ! TIME 
= #F 123; L iSTOR 
= #F124; Ll VIRI 
= #FF1225; ! TURN 
= #F12635 l! ACAP 
= #F 1275 | AEXP 
= #F128; E UE 
= #F129; DIVE XE 
= #F 130; P EMIT 
= #F131; lL MGpP 
= #F 132; l TOOL 


MCODR1*MCODRe*xMCODR3*MCODR4*MCODRS*MCODR5*xMCODR" ; 
MCODRS*MCODR9*MCODR1O*MCODRI31*MCODRIC*MGBHBDREUISS 


EAFM1 * EAFMe * MCODR14; 


/* Input validation */ 


If EAFM <= O then 
Putform NEGVALCD; at 24,1 ! Can't use neg values or zero 
Let I =O 
While I < MAXNUM do ! Error message delay 
I peer) 
Endwhile 
Calc SE ITI ! Cursor in first maint cost driver cok: 
Calc ! Redisplays maintenance cost drivers 


cab 


Else 
Release perform "MAINTINT" 
Release EAFMCOMP 
Release NEGVALCD 
Redefine function 1 " PERFORM \"MDATAPAD\" \13" 
Redefine function 2 " \"DEPRESS Fl FIRST\" \13" 
Load perform "MDATAPAD'" 
#012 = EAFM ! Displays EAFM 
Calc = #115 
Calc = «M5; 
Endif; 


Release EAFM 


ear 


/* MDATAPAD.IPF - MAINT _DATA_PAD MODULE T 
/* This module controls the calculation and display of */ 
/* nominal annual maintenance, full-time-equivalent * / 
/* Software personnel for maintenance, maintenance cost * / 
/* per man-month;, and project activity distribution by */ 
/* phase for maintenance. */ 
/* Sample call: PERFORM "MDATAPAD" (Invoked by Fl) */ 
/* Input: KDSI - estimated thousands of delivered source */ 
/* instructions * / 
/99 MMNOM - nominal effort */ 
/* Output: Display of calculated maintenance effort data */ 
/* Submodule: CALCMDAT.IPF (CALC _ MAINT_DATA MODULE?) + / 
Let e.serr = true 
Release perform "MAINTBAS" 
Release EAFM 
Release perform "CALCEAFM" 
Let e.serr = false 
Local I 
Local J 
Local MAXNUM 
Local ERRFLAG 
Let MAXNUM = 200 
Form MCOMP ! Maint values computing 

At 12,30 Put "COMPUTING MAINTENANCE" WITH "B" 

Atilese? “to lesolsPruct~'Fosu 
Endform; 
Furttorm MEINES: at cas 
Form NEGVALMC ! Neg or zero value error msg for maint cost 


At 


Endform; 


eae 


le,23 Put "CAN’T USE NEGATIVE OR zERO VALUES" AWITJHSUEM 
At ld.dc to ic,257 Put JFuWBR- 


Form MINVAL I 


At 18,209 Put "ACT RANGE 
at 12,28 to cic Put 

Endform; 

MCOST = #M5 

ACT = #M6 

ERRFLAG = O 

If MCOST <= 0 then 
Putform NEGVALMC; at 24 


M 
—= 


Let I O 
While I < MAXNUM do t 
I I + 1 


ACT boundary error message 


O TO 1 DODNCY" WITH "B" 


"FWBR" 


rl 


Error message delay 


Endwhile 
Calc = #M5 EC ürsor placed into MCOST cell 
Calc ! Redisplays maint page 
ERRFLAG = 1 ! Don't perform calculations 
Else. 
If ACT < O or ACT > 1 then 
Putform MINVAL$; at 24,1 
Let J = O 
While J < MAXNUM do | Error message delay 
Se JT Fl 
Endwhile 
Calc = #M6 ! Cursor placed into ACT cell 
Calc ! Redisplays maint page 
ERRFLAG = 1 ! Don't perform calculations 
tndrtf; 
Emdgif; 
If ERRFLAG = O then ! Inputs validated 
Let e.serr - true 


Redefine function e 

Load perform 

Load perform "CALCMDAT' 

Perform "“CALCMDAT" 

Release perform 

Let e.serr false 
Endif; 


— 
— 


PERFORM \"MAINTPAD\" 
"MAINTPAD" 


using 
"CALCMDAT' 


wise 


"MODSla: wy! vealed lates maimt. data 


est 


Calc 


Release 
Release 
Release 
Release 
Release 


ACT 
MeEesST 
MCOMP 
NEGVALMC 
MINVAL 


Redisplays maint effort page 
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/* CALCMDAT.IPF - CALC MAINT_DATA MQDULE * / 
/* This module computes annual maintenance effort (MMNAM) ,*/ 
/* full-time-equivalent software personnel for maintenance*/ 
/* (FSPM); and annual maintenance cost (AMC). */ 
/* Sample call: PERFORM "CALCMDAT" USING "#A" 37 
/* Input: #A = MODSTAT x/ 
/* O = Basic maintenance w7 
/* 1 = Intermediate maintenance 27 
/* ACT - Annual change traffic xu 
/* MPCOST - Maint personnel cost per man-month E 
E MM - Effort in man-months w 
ot MMNOM - Nominal effort in man-months + 
Aa EAFM - Maintenance effort adjustment factor */ 
/* (for the intermediate model) * / 
/* Qutput: MMAM - Annual maint effort for basic model % / 
/* MMNAM - Nominal annual maintenance effort */ 
/* FSPM - Average staffing level for maintenance */ 
/* AMC - Annual maintenance cost */ 
MODSTAT = #A; 

#C20 - "4" ! Program calculated effort and maint values 


/* Maintenance parameter calculations */ 


If MODSTAT 


WP EOST 


ACT 
MM 
MMAM 
ESPM 
AMC 
#M12 


= O then ! Basic maintenance 
= #M5; 

"Mo; 

#D1235 

ACT MMs 

MMAM/ 1235 

MECOST *»+ MMAM; 

MMAM; 


C4] 


Else ! Intermediate 


EAFM = #0123 
MPCOST = #MS5;3 
ACT = #Mő; 
MMNOM = #D1e235 
MMNAM = ACT * MMNOM * EAFM; 
FSPM = MMNAM/1e3 
AMC —- MPCOST * MMNAM; 
#M12 = MMNAM; 
Endif; 


/* Display maintenance parameters */ 


#M13 PSEC; 
#M14 = AMC; 


Let e.serr = true 
Release MM 

Release MMAM 
Release MMNAM 
Release MMNOM 
Release FSPM 
Release AMC 

Let e.serr = false 


Return; 


ae 


maintenance 


/* 


/* 
/* 
/* 
/* 


/* 


/* 
/* 
/* 


/* 
/* 
/* 


Redefine function 1 


MAINTPAD.IPF - MAINT PAD MODULE * / 


This module controls the percentage selection from the */ 
maintenance activity table as determined by mode and * / 
KDSI. It also calculates project activity distribution*/ 
(PAD) for the adjusted annual maintenance effort. */ 
Sample call: PERFORM "MAINTPAD" (Invoked by Fe) */ 
Input: KDSI - estimated number of thousands of * / 
delivered source instructions. + / 

MMNOM - nominal annual maintenance effort * / 
Qutput: Maintenance activity distr. values displaved * 7 
Submodules: v 
SS See eee CSE LeR tT EPR, SCHED TABLE. MODULE)«/ 
CALCMAPA.IPF (CALC MAINT PAD MODULE) n 


Ears uEMONUORAEPDNNU NTS3" 


Redefine function 28 " \"WRONG KEY\" X13" 


orm MPHCOMP ! Computing maintenance phase values 


At 20,21 Put "COMPUTING MAINTENANCE PHASE" WITH "B" 
PETO to 20,4? Put "FOBU" 


Endform; 


Release perform "MDATAPAD" 
Release MODSTAT 


"Coo 


iB ' Program calculated maintenance phase values 


TSI = *D5; 
MMNOM = #D12; 
DISTTYPE = 5 i Maintenance 


Saver — #077 


Putform MPHCOMP; at 24,1 ! Computing message displayed 


e434 


Load perform “SECTABCE” 
Perform "SELTABLE" using “DISTTYPe o ren 
Release perform "SELTABLE" 


Load perform "CALCMAPA" 

Perform "CALCMAPA" using "MMNOM'; 
Release perform "CALCMAPA" 

Load perform "GRAFPDM" 

Release KDSI 

Release MMNOM 

Release DISTTYPE 


Calc 


guu 


/* CALCMAPA.IPF - CALC MAINT PAD MODULE */ 


/* This module computes adjusted annual maintenance effort*/- 


/* (MMna 
/* maint 
/* (MAIN 
/* Sampl 


/* input 


enance ( 
T COST). 


e call: 


: #A =M 


a Output: Maint 


MM = #A;3; 
Local I; 


DISPMROW 
p sPMCOL 


MAXMAINT 


TEMPMROW 
TEMPMCOL 


84 5 ! 
245! 


—time-equivalent software personnel for */ 
FSPm), and annual maintenance cost * / 

* / 
PERFORM "CALCMAPA" USING "£a" * / 
M - nominal annual maintenance effort * / 


enance activity distribution calculations */ 


Counter 


Top row for display of maint activity dist 
Column for display of maint activity dist 


Max # of percentages for maint activity dist 


Top temp storage row for maint act percent 
Temporary X column 


/* Calculate maintenance activity distribution */ 


I = 03 


While I < MAXMAINT do 
#(DISPMROW, DI 


DISPMROW = DISPMROW + 


TEMPMROW = TEM 


I = I 
Endwhile 


Release 
Release 
Release 
Release 
Release 
Release 


Return; 


E 


. 
3 


MPHCOMP 

DISPMROW 
DISPMCOL 
MAXMAINT 
TEMPMROW 
TEMPMCOL 


! Retur 


Sra #(¢TEMPMROW, TEMPMCOL) *« MMNOM 


m rm Il 


PMROW + 


ns control back to MAINTPAD module. 
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/* 
/* 
/* 
/* 


Let 


GROFPDM.IPF — GRAF -PBOMODNIIISEIEBIMEE * / 
This module displays an instruction screen and a pie */ 
chart for the phase distribution of maintenance. Itis 
optionally called by the user via a function key after */ 
computing activity distribùútion: */ 
Sample call: PERFORM "GRAFPDM" (Invoked by F1) */ 
Input: Calculated maintenance pad values 7, 
Output: Pie chart display of maintenance pad values * / 


e.deci = 1 


Clear 


Form SHTFORM 


at 
at 
at 
at 
at 
at 
End 


9, gO Put " Press the ENTER key when you are" 


73 oL PUT- TENTER 

Suede ut CENTERS WWT IHS RS 

ilies EZO PaCo ready to continue and again when" 
l3. 20 (Puc Finished viewing the graph" 

Ss L3 tog 17.>64-Fut “rage 
forms 


Putform SRAIFORMS 


Wait 

HTitle - "PHASE DISTRIBUTION of MAINTENANCE" 
Plot labeled ^ PIE from #C84 to #D91 

Release SHTFORM 

Let e.deci =e 

Calc 

Return; 


cub 


/* 


/* 
/* 
/* 
/* 


/* 


/* 


/* 
/* 
/* 


Rel 
Rel 


Loa 
Loa 
Loa 


Red 
Red 
Red 
Red 


IT 
At 
At 
At 
At 
At 
At 
At 
At 

End 


Put 


AGAINIT.IPF - AGAIN IT MODULE 


This module allows the user to perform another 
iteration, save prior computed values, or to erase 
tables of other values saved and create a new table of 
prior computed values. 


Sample call: PERFORM "AGAINIT" (Invoked by Fl) 
Input: F key selection by user 
Output: One of the above selected options 


Submodules: SAVVAL.IPF (SAVE VALUES MODULE) 
EeRASTABC. IPF (ERASE TABLE MODULE) 
ANOTHER.IPF (ANOTHER MODULE? 


ease perform "KEYCHNQ" 
ease FINIS 


qd perform "SAVVAL" 
d perform "ERASTABL" 
d perform "ANOTHER" 


efine function 1 " PERFORM \"SAVVAL\' \13" 
efine function 2 " PERFORM \"ERASTABL\" X13" 
efine function 3 " PERFORM \"ANOTHER\" \13" 
efine function 10 " WX"URONG KEYN" N13" 


o CHOICE 
e OOt “BEFORE PERFDRMING ANOTHER ITERATION: " 
11, 20 Put "<F1> SAVE prior computed values" 


13, 20 Put "<F2> ERASE other computed values and" 
14, 20 Put " START a new table' 

16, 20 Put "<F3> Perform another iteration WITHOUT" 
lc wco Put " Saving prior computed values." 


1, 1 to 24, 8O Put "FBBW" 
2, 3 to 23, 78 Put "FUBU" 
form; 


form CHOICE: at 24,1 


eu? 


* / 


*/ 
*/ 
UA 
X 


*/ 


* / 


*/ 


a 


E 
*/ 


/* WRAPUP.IPF - WRAP UP MODULE 


*/ 


/* This module permits the user to either save calculated */ 


/* values or to erase all calculated values before ending */ 


/* the program. */ 
/* Sample call: PERFORM "WRAPUP" (Invoked by F10) A 
/* Input: F key selection by user */ 
/* Output: <F1> Save values and end program */ 
/* «Fa» Erase values and end program */ 
I% <F3> Continue program */ 
/* Submedules: COCO. IPF (COCO MODOLEJ «/ 
/* Reet tee (KILL_I F MODULES */ 
Form LASTFRM 

pte. oput TBEFORE QUITTING ai 

At ils GO Put «FX» End program: 

At 13, 20 Put "<Fe> Erase calculated values and end program" 


At 13; 20 Put <F3>T Continue progran” 
At 1, 1 to 24, 80 Put "FWBR" 

At 2s 2 tå 83. 79 Pt FRBEW” 
Endform 


Load perform "KILLIT' 
toad perform "Cocot 


Redefine function 1 " BYE \13" 

Redefine function 2 " PERFORM N"KILLITN" XTI35 
Redefine function 3 " PERFORM \"COCO\" N13" 
Redefine function 10 " \"WRONG KEY\" \13" 


Putform LASTFRM; at 24,1: 


eua 


aoe baler — KILL IT MODULE 


/* This module erases all values from both the basic and 
/* intermediate tables and terminates the program. 


/* Sample call: PERFORM “KILLIT" (Invoked by Fe) 
/* Input: F key selection by user 


/* Output: Basic and Intermediate model table values 
/* erased and program terminated. 


Release perform "WRAPUP" 
Release perform "COCO" 


Form ERASALL 

At 21, 22 Put "Erasing All Tables" with "B" 
aE 20; 1 to 22, 30 Put "FRBW" 
Endform 


Putform ERASALL5; at 24,1 


Use BES | Erase all Basic table values 
Mark all 

Compress BES 

Finish BES 


Use BESP 

Mark all 
Compress BESP 
Finish BESP 


Use BESPAD 

Mark all 
Compress BESPAD 
Finish BESPAD 


Use BESM 

Mark all 
Compress BESM 
Finish BESM 


cus 


* / 


wi 


*/ 


*/ 


*/ 


7 
x / 


Use BESMAD 

Mark all 

Compress BESMAD 
Finish BESMAD 

Use IES ! Erase all 
Mark all 

Compress IES 

Finish IES 


Use IESP 

Mark all 
Compress IESP 
Panis tes 


Use IESPAD 

Mark all 
Compress IESPAD 
Finish IESPAD 


Use IESM 

Mark all 
Compress IESM 
Finish IESM 


Use IESMAD 

Mark all 
Compress IESMAD 
Finish IESMAD 


Clear 


Bye 
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Intermediate table values 


/* SAVMVAL.IPF - SAVE VALUES MODULE md 


/* This module determines whether basic or intermediate * / 
/* values are to be saved. The decision is based on which*x/ 
/* model is selected at the program beginning by the user.*/ 


/* Sample call: PERFORM "SAVVAL" | * / 
/* Input: Basic or intermediate model selection */ 
/* Qutput: Basic or intermediate values saved * / 
/* Submodules: BASSAaVv.IPF (BASIC SAVE MODULE?) * 


/* ENT SAV | PeaGrNTERMEDIATESSAVE MODULE) */ 


Form WAITBAS 
At 20,30 Put "Saving BASIC Values" with "b" 


At 21,30 Put " Please Wait" 
At 19,1 to 22.80 Put "fubw" 
Endform 


Form WAITINT 
At 20,27 Put "Saving INTERMEDIATE Values" with "B" 


At 21,27 Put " Please Wait" 
At 19,1 to 22,80 Put "fubw" 
Endform 


Form NOVAL 
At 20,28 Put "No values were computed" with "B" 


At 21,28 Put " Select <F3> only" 
Qt 19.1 to 22.80 Put "fwbr" 
Endform 


Local PROGSTAT 
Local MODEL 
Local FLAG 


FLAG = O 
MODEL = #A2O ' Model # pucked from spreadsheet cell #A20 
PROGSTAT = #C20 ! Point from which exited program 


If PROGSIA! = Cather ' No values computed prior to gú itos 
Putform NOVAL; at 24,1 
FLAG = 1 

Endir 


If MODEL = 1 and FLAG = O then 
Putform WAITBAS; at 24,1 
Let e.serr = true 
Release perform "ERASETABL" 
Release perform "AGAINIT" 
Release CHOICE 
Release NOVAL 
Let e.serr = false 
Load perform "BASSAV" ! Basic model values saved 
Perform "BASSAV" 
Else 
If MODEL = @ and FLAG = O then 
Putform WAITINT; at 24,1 
Let e.serr - true 
Release perform "ERASTABL" 
Release perform "AGAINIT" 
Release CHOICE 
Release NOVAL 
Let e.serr = false 
Load perform "INTSAV" 
Perform "INTSAV' 
EGIT 
Endrt 


ghe 


/* 


/* 
/* 
/* 


/* 


/3 
/* 
/* 


/* 
/* 
ge 


ENGMODPABEIPF — ERASE TABLE MODULE 3 / 


Demod Ul enera Ses Values from all the Dasic or * / 
intermediate tables depending upon which model the user*/ 
is currently using. */ 
Sample call: PERFORM "ERASTABL" (Invoked by Fe) % / 
Input: MODEL number from cell #A20 in the current */ 

Spreadsheet */ 

1 - Basic model, ec — Intermediate model */ 


Output: Basic or Intermediate model table values erased#/ 


and new table values from prior calculation "d 
Saved X / 


Submodule: SAVVAL.IPF (SAVE VALUES MODULES) XU 


Form WAITBERA 

At 20, e7 Put "Erasing Basic Table Values" with "B" 
Emu v. 1 to 21, 80 Put "FRBW" 
Endform 


Form WAITIERA 
At 20, 23 Put "Erasing Intermediate Table Values" with "B" 


at 


host to el, SO Put "FRBU" 


Endform 


Local MODEL 


MODEL = #B20 


If 


MODEL = 1 then ! Basic table values erased 
Putform WAITBERA; at 24,1 

Use BES 

Mark all 


Compress BES 
Finish BES 


c53 


Use BESP 

Mark all 
Compress BESP 
Eom sSu BESEF 


Use BESPAD 

Mark all 
Compress BESPAD 
Finish BESPAD 


Use BESM 

Mark all 
Compress BESM 
Finish BESM 


Use BESMAD 

Mark all 
Compress BESMAD 
Finish BESMAD 


Else l! Intermediate table values erased 
Putform WAITIERA; at 24,1 


Use IES 

Mark all 
Compress IES 
Finish IES 


Use IESP 

Mark all 
Compress IESP 
Pinish IESP 


Use IESPAD 

Mark all 
Compress IESPAD 
Finish IESPAD 


Use IESM 

Mark all 
Compress IESM 
Finish ITESM 
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Use IESMAD 

Mark all 
Compress IESMAD 
Finish IESMAD 


Endif 


Release WAITBERA 
Release WAITIERA 


Perform "SAVVAL" 


ES 


/* ANOTHER. IPF 


/* This module loads coco.ipf which redefines function 
/* keys and displays the model selection form so that 


/* another iteration can be performed. 


/* Sample call: 


/* Input: 

£X another iteration. 
/* Otro ct : 

/* Submodule: DC TIE 
Let e.serr = true 

Release CHOICE 

Release perform "BASSAV" 
Release perform "RPTOUT" 
Release perform "INTSAV" 
Release perform "BRPTONE" 
Release perform "BRPTALL" 
Release perform "IRPTONE" 
Release perform "IRPTALL" 
Release perform "AGAINIT" 
Release perform "SAVVAL" 
Release perform "ERASTABL" 
Release perform "KEYCHNQ" 
Let e.serr = false 

Load perform "coco" 


Perform 
Wait 


Stoo 


ecco 


PERFORM 


ANOTHER MODULE 


"ANOTHER" 


F key selection on various menus to perform 


COCOMO model selection options 


(COCO MODULE) 


Sb 


4 


*/ 
*/ 
*/ 
*/ 


* / 
*/ 


* / 


E / 


/* BASSAV.IPF - BASIC SAVE MODULE * / 


/* This module saves Basic COCOMO values. E 
/* Sample call: PERFORM "BASSAV" x7 
/* Input: Effort, phase and activity distributions, and * / 
/ *. maintenance and maintenance phase distributions */ 
3 depending on where user exited from the */ 
PE computation program. */ 
/* Qutput: Input values placed into one of five tables. 3f 
ExxsSoubmOdule: RPTOUT.IPE (REPORT OUT MODULE) */ 


Local PROGSTAT 
PROGSTAT = #C20 ! Indicates where user quit program 


! Set environment variables 


Let e.supd = true 
Let e.stat - false 
Let e.lmod = false 
Let e.deci = 2 


Test PROGSTAT 


Case "1": ! Effort computations saved 
Use BES 
attach 1 
MODELMOD = #D20; KDSI = #D5; PCOST = sDóo: MM = #Dile;3 
PRODUCT = #D13; SCHEDULE = #D14; FSP = #D15; 
ACOST = 8D16; 
Finish BES 
Break: 
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Case "2": ! Effort & phase computations saved 
Use BESP 
Attach 1 
MODELMOD = #D20; KDSI = #D53; PCOST = #D6; MM = #D12; 
PRODUCT = #D133; SCHEDULE = #D14; FSP = #D15; 
ACOST = #D16;5 
PRODES = #D463; PROG = #D47; DETDES = #D483; CUT = #D49;5 
IT = #D503; SCHEDPD = #D53; SPROG = #D543 SIT = #D553 
Finish BESP 
Break; 


Case "3": ! Effort, phase & activity computations saved 
Use BESPAD 
Attach 1 
MODELMOD = #D20; KDSI = #D35; PCOST = #D&; MM = #Dies 
PRODUCT = #D133; SCHEDULE = «4D»; FSERES-OINDLTSE 
ACOST = 8D16; 
PRODES = #D463; PROG = 8D47; DETDES = #D48; CUT = #D49;5 
IT = #D50;s SCHEDPD = #D533; SPROG = #D54; SIT = #D55: 
RAPD = #D66; PDPD = #D67; PROGPD = #D68; TESTPD = #D69;3 
VVPD = #D70; POPD = #D71; CRPD = #D725; MANPD = #D73; 
RAPROG = &HF66; PDPROG = #F67; PROGPROG = #F683 
TESTPROG = #F69; l 
VVPROG = #F70; POPROG = #F71; CRPROG = #F72; 
MANPROG = #F73; 
RAIT = #H66; PDIT 
VVIT = #H70; POIT 
Finish BESPAD 
Break; 


#H67; PROGIT = #H68; TESTIT = #H6?; 
#H713; CQIT = #H725 MANIT = #H73; 


I 


Case "4": ! Effort & maintenance computations saved 
Use BESM 
Attach 1 
MODELMOD = #D20; KDSI = #D3; PCOST = #D&s MM = #D12; 
PRODUCT = #D13; SCHEDULE = #D14; FSP = #D15; 
ACOST = #D1iá; 
MPCOST = #M5; ACT = #Mó; MMAM = #M12; FSPM = #M13; 
ACM = 8MI124; 
Finish BESM 
Break; 
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Otherwise: ! Effort, maint & maint phase values saved 
Use BESMAD 
Attach 1 
MODELMOD = #D203; KDSI = #DS3; PCOST = #D6; MM = #D12; 
PRODUCT = #D133; SCHEDULE = #D14; FSP = #D15; 
ACOST = #D163 
MPCOST 2 4M5; ACT = #M6; MMAM = #M12; FSPM = #M13; 
ACM = #M14; 
MRA = #D84; MPD = #D85; MPROG = #D86; MTEST = #D87; 
MVV #D88 5 
MPO = #D89; MCR 
Finish BESMAD 
Break; 

Endtest 


#D90; MMAN - 8D91; 


! Reset environmental variables 
Let e.supd = false 

Let e.stat = true 

Let e.lmod = true 


Redefine function 1 " SEL 


TIRERFORM ANERETOUT\ TT USING 
SEE E O 

CHERERE ORM A TRPITOUT\" USING 
A SEEN ATGA 

Redefine function 3 “ PERFORM \"AN@THER\" \13" 

Redefine function 10 " PERFORM \"WRAPUP\" \13"' 

Load perform "RPTOUT" 


Redefine function 2 “ SEL 


Form RPTCON 

At 9,26 Put "BASIC values have been saved" 

EU 13, ee Put "«F1» Display LAST computed BASIC values" 
at 15. 288 Put "«F28» Display ALL computed BASIC values" 
nlv/ecsput SES» Continue Program" 

Zr cceput "'"€ETO»-Emd Program" 

At 1, 1 to 24, 8O Put "FBBW" 

At e, 3 to 23, 78 Put "FWBU" 

EE o Glin cto lS, 4O Put “FRBU" 
Endform 


Putform RPTCON; at 24,1 
Release WAITBAS 

Release WAITINT 

Release perform "SAVVAL" 
Return; 


gb 


/* 


/* 
/* 
/* 
/* 


loc 


INTSAV.IPF - INTERMEDIATE SAVE MODOGE 


This module saves intermediate COCOMO values. 

Sample call: PERFORM "INTSAVv' 

Input: Effort, phase and activity distributions, and 
maintenance and maintenance phase distributions 
depending on where user exited from the 
computation progranm. 


Output: Input values placed into one of five tables. 


Submodule: RPTOUT.IPF — (RERORT_ OUTTMODĄDOCED 


al PROGSTAT 


PROGSTAT = #C20 ! Indicates where user quit program 


i Set environment variables 


Let 
Let 
Let 
Let 


Tes 


e.supd = true 

«Stat false 
. lLmod false 
.deci =e 


M (D M 


t PROGSTAT 


Case "1": ! Effort computations saved 


Use IES 

Attach 1 

MODELMOD = #De0O; ERELY = #F1003; EDATA = &8F101;j 
ECPLX = #F102; ETIME = #F103; ESt@= = ee. 
EVIRT = #F105; ETURN = #F1063 EACAP #F 1075 
EAEXP = #F10653; EPCAP = #F1095 EVEXP #F 11035 
ECEE #F111; EMODP = 8F11253 ETOOCT TIETES; 
ESCED = #F114; EAF = H11; KDSI - s8D5: PCOST - #D63 
MMADJ = #D1l1; MMNOM = #D1e2: PRODUCT =#D133 
SCHEDULE = #D14; FSP = #D153; ACOST = #D16;3 
Finish IES 

Break; 


cb 


*/ 


*/ 
*/ 
3*7 
+ / 
*/ 
*/ 
*/ 


* / 


pae "2%: ! Effort & phase computations saved 
Use IESP 
Attach 1 
MODELMOD = #D2@03; ERELY = #F1003; EDATA = 8F101; 
ECPLX = #F102; EBRIME = #F108S; ESTOR = #F 104; 
EVIRT = #F105; ETURN = #F1063; EACAP = #F107;5 
EAEXP = #F1083; EPCAP = #F1093; EVEXP = #F110; 
ELEXP = #F1113; EMODP = #File; ETOOL = #F113;5 
ESCED = #F114 5 EAF = #H113; KDSI = #DS5 PCOST = #D6;5 
MMADJ = #D113; MMNOM = #Die; PRODUCT =#D1335 
SCHEDULE = #Di4; FSP = #D1i53; ACOST = #D16; 
PRODES = #D463; PROG = #D47; DETDES = #D48; CUT = #D493 
IT = #DS503; SCHEDPD = #D53; SPROG = #DS543 SIT = #D55; 
Fimish IESP 
Break; 

Base “3: ! Effort, phase & activity computations saved 
Use IESPAD 
Attach 1 
MODELMOD = #De03; ERELY = #F1003; EDATA = #F101; 
BEPEX = #102; ETIME = #F1i03;5 ESTOR = #F1043 
EVIRT = #F1053; ETURN = #F1063; EACAP = #F107; 
EAEXP = #F108; EPCAP = #F1093; EVEXP = #F1103 
ELEXP = #F111; EMODP = #Files ETOOL = 8F113; 
ESCED = #F1143 EAF = #H113; KDSI = #DS;: PCOST #DS $ 
MMADIJ = #D113; MMNOM = HD128; PRODUCT z8D13: 
SCHEDULE = #Di43; FSP = #D15; ACOST = #D16; 
PRODES = #D46; PROG = #D47; DETDES = #D483; CUT = #D49; 
IT = #D50; SCHEDPD = #D53; SPROG = #D54; SIT = #D55; 
RAPD = #D663; PDPD = #D67; PROGPD = #D68; TESTPD = #D69; 
VVPD = #D703; POPD = #D713; CQPD = #D723; MANPD = #D73; 
RAPROG = #F66; PDPROG = 8F673 PROGPROG = #F68; 
TESTPROG = #F69; VYPROG = #770; POPR@G = #F713 
CQPROG = #F723; MANPROG = #F73; RAIT = #H&66; 
PDIT = #H673; PROGIT = #H685 TESTIT = #H695 
VVIT = #H70; POIT = 88H71: COIT - HH728: MANIT = #H733 
Finish IESPAD 
Break; 


cbl 


Case "4"; ! Effort & maintenance computations saved 
Use IESM 
Attach 1 
MODELMOD = sD2aO; ERELY - &8F100; EDATA = &F101; 
ECPLX = #F1023; ETIME = &8F103; ESTOR - &F104; 
EVIRT = #F1053; ETURN = #F1063; EACAP = #F107; 
EAEXP = #F1083; EPCAP = #F10935 EVEXP = #F110;5 
ELEXP = 4*F111; EMODP = &8F1128; ETOOL = #F113;5 
ESCED = #F1145 EAF = HH11; KDSI - 8DS5;: PCOST - sDó; 
MMADJ - 8D11; MMNOM = #D1le23 PRODUCT =#D133 
SCHEDULE = #D145 FSP = #D153; ACOST - &D16; 
MRELY = #F1195; MDATA = #F12035 MCPLX = #F12135 
MTIME = #F lee; MSTGR = #F less MVIRD = sere 
MTURN = #F125; MACAP = #F126s MAEXP = #F1273 
MPCAP = #F12C8; MVEXP = #F1C93 MEEXP — Felco. 
MMODP = #F1313; MTOQOQL = #F132; EAFM = #012; 
MPCOST = #M5; ACT = 8Mó; MMNAM = #M12; 
FSPM = #M13; ACM = #M14; 
Finish DES 
Break; 

Otherwise: ! Effort, maint & maint phase values saved 
Use IESMAD 
Attach 1ł 
MODELMOD = #D20; ERELY = #F100; EDATA = #F1013 
ECPLX = #FF1002; ETIME = #F103; ESTOR = #F104; 
EVIRT = #FF1059; ETURN = #F106; EACAP = #F 107; 
EAEXP = #F1083; EPCAP = #F109; EVEXP = #F11035 
ELEXP = #FF1111; EMODP = #F112; ETOOL = #F113; 
ESCED = #F114; EAF = #H11; KDSI = #D5; PCOST = 8Dó6; 
MMADJ = #D11; MMNOM = #D12; PRODUCT =#D13; 
SCHEDULE = #D14; FSP = #D15; ACOST = #D16;3 
MRELY = #F119; MDATA = #F1203; MCPLX = #F121; 
MTIME = #Fl2@e2e; MSTOR = #F 123s; MVR? = Jee. 
MTURN = #F1253; MACAP = #F126; MAEXP = #F127; 
MPCAP = #F128$s; MVEXP = #F1293; MLEXP = #F130;5 
MMODP = #F131; MTOOL = &s8F1328; EAFM - #012; 
MPCOST = #M53; ACT = #M63; MMNAM = #M12; 
FSPM = #M13; ACM = #M14;5 
MRA = #D84; MPD = #D8S5S; MPROG = #D863; MTEST = #D87; 
MVV = #D88; MPO = #D89; MCQ = #D90; MMAN = #D91; 
Finish IESMAD 
Breaks; 

Endtest 


cbe 


! Reset environmental variables 
Let e.supd = false 

Let e.stat - true 

Let e.lmod = true 


Redefine function 1 " SEL 


Redefine function 28 " SEL 


3; PERFORM \"RPTOUT\" USING 
\"SEL\" \13" 

43;PERFORM \"RPTOUT\" USING 
\"SEL\" N13" 


Redefine function 3 " PERFORM \"ANOTHER\" \13" 
Redefine function 10 " PERFORM \"WRAPUP\" \13" 


Load perform "RPTQUT' 


Form RPTCON 
3,17 Put "INTERMEDIATE values have been saved" 


At 
At 
At 
At 
At 
At 
At 
At 


Endform 
Putform 
Release 


Release 
Release 


l3; 
lo, 
Ls 
19, 
l, 

e, 

19, 


Return; 


19 Put "<F1> Display LAST computed INTERMEDIATE values" 
19 Put "<Fe> Display ALL computed INTERMEDIATE values" 
19 Put "<F3> Continue Program" 

POT PRUt "<F10ùmEnd Program" 


1 to 24, 8O Put "FBBW" 
3 to 23, 78 Put "FWBU" 


BNSEUcoNou c 37 Put "FRBU" 


RPTCONsat 24,1 
WAITBAS 


WAITINT 
perform "SAVVAL" 


cb3 


/* RPTDUT.IPE — REPORTCDUT TNISIEENS * / 
/* This module selects the proper basic or intermediate */ 
/* reprots to display the calculated basic or * / 
/* intermediate values. */ 
/* Sample call: PERFORM "RPTOUT" USING "#A" */ 
/* Input: #A = SEL: x / 
/* 1 - Display prior calculated basic values */ 
/* 2 - Display all prior calculated basic values */ 
E 3 - Display prior calculated intermediate values*/ 
/* 4 - Display all prior calculated intermediate * / 
i values e / 
/* Qutput: One or all basic or intermediate values X 
/* Submodules: BRPTONE.IPF (BASIC RET ONE MODOLED */ 
/* BRPTACC: IPE (BASIC_RPT_ALL MODULCED */ 
/* IRPTONE.IPF (INTERMEDIATE RPT _ONE MODUBE 
/* DPEETBEE PNE (INTERMEDIATE RPT ALL MODUIBSESSS 
SEL = #A 
Let e.serr = true 
Release perform "BASSAV" 
Release perform "INTSAV" 
Let e.serr = false 
Test SEL 

Case 1: ! Loads prior basic report module 


Load perform "BRPTONE" 
Redefine function 1 " OPT 


ii 


"OPT \ “sas PROS See 


1;PERFORM \"BRPTONE\”* OSTE 
\ lam 


Redefine function 8a “ OPT = @sPERFORM \"BRPTONE\” UStMe 


N"OPTNU",N"PROGSTATN" 
Redefine function 10 " \"WRONG KEYN" N13" 
Break; 


2b4 


N15 


Case 2: 'ı Loads all prior basic report module 
Load perform "BRPTALL' 


Redefine function 1 " OPT = 1;PERFORM \"BRPTALL\" 
SPORTA ANT" 
Redefine function 2 " OPT = 2@sPERFORM \"BRPTALL\" 
NU BEING NI3" 
Redefine function 10 " \"WRONG KEY\" \13" 
Break; 
Case 3: ! Loads prior intermediate report mod 
Load perform "IRPTONE'"' 
Redefine function 1 " OPT = 1;PERFORM \"IRPTONE\" 
ORTA AN F ROGSTAT" 
Redefine function 2 " OPT = 2;PERFORM \"IRPTONE\" 
SORT > \FROGSTAT\” 
Reder ine function 10 ~“ \"WRONG KEY\" \13" 
Break; 
Otherwise: ! Loads all prior intermediate report m 
Load perform "IRPTALL" 
Redefine function 1 “ OPT = 13;PERFORM \"IRPTALL\" 
VO 2 al 
Redefine function 2 " OPT - e;PEREORM N"IRPTALLE*NX" 


ROR ee aN a 
Redefine function 10 " \"WRONG KEY\" \13" 
Breaks 
Endtest; 


PROGSTAT = #C20 ! Program status at point exited 


Orm SELECTOP 
At 9,23 Put "Select an option to display report" 
EI cue23 put FIOD SCREEN output" 
Sao ees emt Eo» PRINTER output" 
ES. e3 Put “ annon OF inter first) © 
ESI to eG4, 80 Put "FBBO' ; 
Ec. tO cs, 78 Put “FOBU" 
Seaelasee to 15,52 Put "FRBU" 
Emgdform 


Putform SELECTOP; at 24,1 


Wait 
Stop 


cb5 


USING 


USING 


ule 
USING 
B2] 3 


US ING 
NES 


odule 


USING 


USING 


/* BRPTONE.IPF - BAOSIC-HPTSUNESITEUDE NE 


/* This module displays prior computed COCOMO values on 


/* either the screen or on a printer for the basic model. 


/* Sample call: PERFORM "“BRPTONE" USING "#A","#B" 


/* Input: #A OPT: 


Pe 1 — Setup screen parameters 
/* 2 — Setup printer parameters 
/* #B = PROGSTAT - Where calculations terminated 


/* Output: Prior computed basic COCOMO values. 


OPT = #A 
PROGSTAT = #B 


Let e.stat = false 

Let e.supd = true 

Let e.serr = true 
Release perform "RPTOUT" 
Let e.serr = false 


Form ROUT 
At 20, 27 Put "OBTAIN REPORT FROM PRINTER" 
At 1731 to 21.80. Puc. Fuse 


Endform 

If OPT = 1 then | Set screen parameters 
Let e.pdep = 24 

Else ! Set printer parameters 


Putform ROUT; at 24,1 

Let e.pdep = 60 

Let e.pmar 7 

Let e.oprn - true 
Endif 


ebb 


* / 
se 
* / 
* / 
*/ 
*/ 
*/ 
*/ 


Ay 


Test PROGSTAT 


Case "1': 
Use BES 
Obtain last record 
Report "BESRPT' 
Finish BES 
Break; 


Case "2": 
Use BESP 
Obtain last record 
reporti i BESPRPT: 
Finish BESP 
Break; 


Case "3": 
Use BESPAD 
Obtain last record 
Report "BESPADRP" 
Finish BESPAD 
Break; 


Case '4': 
Use BESM 
Obtain last record 
Report "BESMRPT'" 
Finish BESM 
Break; 


Otherwise: 
Use BESMAD 
Obtain last record 
Report "BESMADRP" 
Finish BESMAD 
Break; 


Endtest 


Wait 


cb? 


! Reset environmental variables 


Let e.stat - true 
Let e.supd = false 
Let e.oprn = false 


Form RPTDONE 
At 9,3289 Put “REPORT COMPLCE TE DH 
At 12,23 Put '"4ELI^ SEREEP OEIL 
At 14,23 Put "«Fe» PRINTER OUUCBU C 
At. 1323 Put (Turn on printer)" 
At 17,23 Put "<F3> Continue program" 
At 19;e3s Put "“<F1IQO> End Program 
At 1,1 to 24,80 Put "EBBU* 
At 233 to 23; 7/8 FüUt Ewes 
At 139,22 to 12532 PUC EB 
At- 19:22 to 1934r iPUt SERIE 


Endform 

Redefine function 1 " OPT = 1;Perform \"BRPTONE\" 
\"OPT\" ,\"PROGSTAT\" 

Redefine function 2 " OPT = e2@sPerform \"BRPTONE\'" 


XV"OPTNU. NU EPRIUSSINSE S 


Redefine function 3 " Perform \"ANOTHER\" X13" 
Redefine function 1O " Perform \"WRAPUP\" \13" 


Putform RPTDONE; at 24,1 


cba 


USING 
NT 


USING 


N LS 


/* BRPTALL.IPF - BASIC RPT ALL MODULE 

/* This module displays all prior computed basic COCOMO 
/* values on either the screen or on a printer. 

/* Sample call: PERFORM "BRPTALL" USING "#A" 

/* Input: #A - OPT: 

/ * 1 - setup screen parameters 


/* 2 — setup printer parameters 


/* Qutput: Prior computed basic COCOMO values. 


OPT = #A 

Let e.stat = false 

Let e.supd = true 

Let e.serr = true 
Release perform "RPTOUT' 
Let e.serr = false 

Form ROUT 


Eo. c7 Put "OBTAIN REPORT FROM PRINTER" 
EE I7,5] to 21,80 Put “FUBO" 


Endfornm 

If OPT = 1 then | Set screen parameters 
Let e.pdep = 24 

Else ! Set printer parameters 


Putform ROUT; at 24,1 
Let e.pdep = 60 
Let e.pmar = 7 


Let e.oprn = true 
Siac i tT 
tet e.serr = true 


cb 


E 
*/ 


*/ 
*/ 
*/ 
*/ 


* / 


Use BES 


If Currec (BES) = O then 
Finish BES 
Else 


Obtain first record 
While #found do 
Report “BESRPT: 
If Eot(BES) then 
Finish BES 
Break 
EDI 
Obtain next 
Endwhiles$ 
Waits 
Endif 


Use BESP 


If Currec(BESP) 2 O then 
Finish BESP 
Else 
Obtain first record 
While #found do 
Report "BESPRPT" 
If EOt(BESP) then 
Finish BESP 
Break 
Endrts 
Obtain next 
Endwhile; 
Wait; 
End 


Use BESPAD 
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If Currec(BESPAD) = O then 
Finish BESPAD 
Else 
Obtain first record 
While #found do 
Report "BESPADRP' 
If Eot(BESPAD) then 
Finish BESPAD 
Break 
Endif $ 
Obtain next 
Endwhile;j 
Wait; 
Endif 


Use BESM 


If Currec(BESM) = O then 
Finish BESM 
Else 
Obtain first record 
While #found do 
Report "”"BESMRPT" 
If Eot(BESM) then 
Finish BESM 
Break 
Endif:; 
Obtain next 
Endwhilej; 
Wait; 
Endif 


Use BESMAD 


d? 


If Currec(BESMAD) - O then 
Finish BESMAD 
Else 
Obtain first record 
While #found do 
Report "“BESMADRP" 
If Eat(BESMAD) then 
Finish BESMAD 
Break 
Endif; 
Obtain next 
Endwhile;j 
Wait; 
Enc 


Let e.serr - false 


| Reset environmental variables 


Let e.stat = true 
Let e.supd = false 
Let e.oprn = false 


Form RP TDONE 
At 9,32 Puc "“RERORTACOMPLETED 
At 12:23 Pütt "“<FI> SCREEN output: 
At 14523 PUU TKF2? PRINTER pou CE ES 
AG PIs PUT (Türn on printer): 
At 17523 Putco oes > Continue n program" 
At oes Putas <P 16s Eng Program 
At 1,1 to 24,80 Put "FBBW" 
mG ego 5orxcg7BSIPuUt- CFWUBUS 
At lo. todgl5.9e Puts eRe 
AG Loses tO 17s PUE POE EH 


Endform 

Redefine function 1 " OPT = 1;Perform \"BREPTALL\" USING 
\"GPTN* © wise 

Redefine function 2 " OPT = esPerform \"BRPTALL\" USING 


XOP T TS 
Redefine function 3 " Perform \"ANOTHER\" \13" 
Redefine function 10 " Perform \"Y"WRAPUP\" \13" 


Putform RPIDONE; at 24,1 


ene 


foie TONE. TPE - SINTERMEDIATESRPT ONE MODULE 


/* This module displays prior computed COCOMO values on 
/* either the screen or on a printer for the 
/* intermediate model. 


/* Sample call: PERFORM "IRPTONE" USING "#A","#B" 


/* Input: #A ORT: 


/* 1 — setup screen parameters 
/* 2 — setup printer parameters 
/* #B = PROGSTAT - Where user ended calculations 


/* Output: Prior computed intermediate COCOMO values. 


BENE WA 
PROGSTAT = #B 


Let e.stat = false 

Let e.supd = true 

Let e.serr = true 
Release perform "RPTOUT" 
Let e.serr = false 

Form ROUT 


EuEm- c7 Put “OBTAIN REPORT FROM PRINTER" 
fetes to 21.80 Put “FUBO”" 


Endform 

If OPT = 1 then ! Set screen parameters 
Let e.pdep = 24 

Else ! Set printer parameters 


Putform ROUT; at 24,1 

Let e.pdep = 60 

Let e.pmar = 7 

Let e.oprn = true 
endif 


pid 


* / 


*/ 
* / 
*/ 


* / 
* / 
3€ / 
* / 


o 


7 


Test PROGSTAT 


Case "1"; 
Use IES 
Obtain last record 
Report ESRET 
Finish IES 
Break; 


Case "ce": 
Use IESP 
Obtain last record 
Report ~1LESPRE IT. 
Pinisit TDESE 
Break; 


Case "3": 
Use IESPAD 
Obtain last record 
Report "IESPADRP' 
Finish IESPAD 
Break; 


Case "4": 
Use IESM 
Obtain last record 
Report -'TESMRPIS 
Finish IESM 
Break; 


Qtherwise: 
Use IESMAD 
Obtain last record 
Report "IESMADRP'" 
Finish IESMAD 
Break; 


Endtest 


Wait 


eu 


I! Reset environmental variables 


Let e.stat = true 
Let e.supd = false 
Let e.oprn = false 


Form RPTDONE 
See cure ERUFT COMPEETED'" 
ENEMIES uts «EI^» SCREEN output" 
At 14,23 Put “<Fe> PRINTER output" 
Mtetaosces Put " (urn on printeri 
At 17,23 Put <F3> Continue program" 
mcg PRPuuwR crlO» End Program" 
At 1,1 to 84,80 Put "FBBW'" 
nuc. 3 to 3.78 Put "FWBU" 
At 15,ee to 1 e Put eRe 


Endform 

Redefine function 1 " OPT = 1sPerform \"IRPTONE\" USING 
N"OPTN'",.,N"PROGSTAOTN" N13" 

Redefine function e " OPT = es5Perform \"IRPTONE\" USING 


N"OPTN",N"PROGSTATSN" \13" 
Redefine function 3 " Perform \"ANOTHER\" \13" 
Redefine function 10 " Perform \"WRAPUP\' \13" 


Putform RPTDONE; at 24,1 


En5 


/* IRPTALL.IPF -—- INTERMEDIATE RE? OPES 


/* This module displays all prior computed intermediate 
/* COCOMO values on either the screen or on a printer. 


/* Sample call: PERFORM "IRPTALL" USING "#A" 
/* Input: #A -— OPT: 
7x 1 — Setup screen parameters 


/* e - Setup printer parameters 


/* Output: Prior computed intermediate COCOMO 


OPT = #A 

Let e.stat = false 

Let e.supd = true 

Let e.serr = true 
Release perform "RPTOUT' 
Let e.serr - false 


Form ROUT 
At 20, 27 Put "OBTAIN REPORT FROM PRINTER" 
At 19,1 to 81,80 Put "FUBO" 


Endform 

If OPT = 1 then ! Set screen parameters 
Let e.pdep = 24 

Else ! Set printer parameters 


Pütform ROUT; at 2451 
Let e.pdep = 40 


Let e.pmar = 7 
Let e.oprn = true 
Endir 
Let e.serr = true 
Use IES 


ob 


values. 


*/ 
x 
*/ 
*/ 
7 
*/ 


*/ 


Xv 


If Currec(IES) = O then 
Finish IES 
Else 
Obtain first record 
While #found do 
Report "IESRPT" 
If EOot(IES) then 
Finish IES 
Break 
Emdif; 
Obtain next 
Endwhiles 
Waits 
Endif 


Use IESP 


If Currec(IESP) = O then 
Finish IESP 
Else 
Obtain first record 
While #found do 
Report "IESPRPT" 
Ef Eot((IESP) then 
Einish IESP 
Break 
Endif; 
Obtain next 
Endwhile; 
Wait; 
Edif 


Use IESPAD 


che 


If Currec(IESPAD) = O then 
Finish IESPAD 
Else 
Obtain first record 
While #found do 
Report "IESPADRP" 
If EotCLESPAD) then 
Finish IESPAD 
Break 
Endgrt; 
Obtain next 
Endwhiles 
Wait; 
Erna it 


Use [ESM 


If Currec(IESM) = O then 
Finish IESM 
Else 
Obtain first record 
While #found do 
Report. IESMRPT: 
If-EottIESM) then 
Finish LESH 
Break 
Endit; 
Obtain next 
Endwhiles 
Wait; 
Endit 


Use IESMAD 


EO 


If Currec(IESMAD) = O then 
Finish IESMAD 


Else 


Obtain first record 
While #found do 


Report 


"IESMADRP" 


If Eot(IESMAD) then 
Finish IESMAD 
Break 

Endif; 

Obtain next 

Endwhile; 


Wait; 
Endif 


Let e.serr = false 


! Reset environmental variables 
Let e.stat - true 


Let e.supd 
Let e.oprn 


li 


Form RPTDONE 
At pu de Put 
At 14,23 Put 
At 17,23 Put 
At 19,23 Put 


At 1,1 


to 24 


false 
false 


“RERORT COMPLETED: 

aoe SeReeN output” 
E2) PRINTER Ouctout” 

n (Turn on printer)" 
"<F3> Continue program" 
"<F10> End Program" 

„80 Put “"FBBW" 


MRSS to 23,78 Put "FUWBU" 
E Ses to 15,532 Put “FRBU" 
EI7.co to 1I9?,^4! Put "FRBUü" 


Endform 


Redefine 


Redefine 


Redefine 
Redefine 


function i " OPT 


function e " OPT 


1;Perform \"IRPTALL\" USING 
NOE M. Np 

esrerrorm \“IRPTALLA\"” USING 
AMAP TAA e" 


il 


funnet ion 3 Perform \“ANOTHER\" N13" 
function 10 " Perform \"WRAPUP\" \13" 


Putform RPTDONE; at 24,1 
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COCOMO TOOL USER'S MANUAL 


COCOMO Tool 


Constructive Cost Model Tool 


Version 1.0 


User’s Manual 


December 1985 


Naval Postgraduate School 
Monterey; California 
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The documentation contained herein pertains to Version 1.0 
of COCOMO Tool (Constructive Cost Model Tool) as implemented 
on the IBM PC computer systems at the Naval Postgraduate 
Semoo!l . While it is believed that the contents are 
completely accurate, neither the school nor the authors 
assume any liability resulting from inaccuracies herein or 
from the use of this documentation or the use cf COCOMO. 


Permission to copy without fee all or part of this material 
1S Granted provided that the copies are not made or 
distributed for direct commercial advantage. Copies of this 
program can be obtained by sending two floppies to Code 

= SoG Department of Administrative Sciences, Naval 
Postgraduate School, Monterey, Ca. 93940. 
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Chapter ~] 


Imceroduction 


ize: Seneca lL Information 


The COCOMO (Constructive Cost Model) Tool is an 
interactive, decision support system used to apply a 
software cost estimation technique. This tool is based on 
the Basic and Intermediate COCOMO model developed by Barry 
W. Boehm at TRW and explained in detail in his text, 


"Software Engineering Economics" (Prentice-Hall, 1981). 
Tt calculates estimates of man-months of effort. cost. ana 
schedule required for a software project. these estimates 


are based on the project size expressed in estimated number 
of thousands of lines of deliverable source instructions 
(KDSI) entered by the user. 

This manual explains how to use the program. Chapter 2 
provides a brief description of the Basic and Intermediate 
COCOMO models as well as COCOMO Maintenance used by both 
models. The use of the COCOMO Tool is introduced in Chapter 


3: Both narrative and screen descriptions demonstrate 
COCOMO Basic, Intermediate and Maintenance program 

Mei lization. Chapter 4 descibes how to obtain a report of- 
the computed values on either the screen or printer. Sampie 


reports are also displayed in this chapter so the user can 
get an idea of what to expect in the report format. 

While this document includes a complete description of 
the mechanics of using the COCOMO Tool, it does not attempt 
to provide the backaround and understanding or the 
underlying COCOMO model necessary to use it wiselv. LE TS 
recommended that COCOMO Tool users familiarize themselves 
with Boehm’s book (Chapters 4-9) since the details of tne 
models assumptions, limitations. and accuracy are not 
reproduced here. 

The COCOMO Tool is written in software using the 
KnowledgeMan application package developed by Micro Data 
Base Systems, Inc. and is operational on IBM PC svstems. It 
15 Screen-oriented and menu-driven. and requires the use oar 
a CRI terminal and a hard disk drive. 


IE COCOMO Tool Characteristics Remarks 
The program is memu driven and selections are made with 


the use of function keys. Pere divided into four major 
functional areas: Model/mode selection, development branch. 
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maintenance branch, and program termination. In model/mode 
selection the user enters the program and selects either 
the Basic or Intermediate model. Next; one mode is choosen 


from either the organic, semidetached,. or embedded modes. 
Ünce a mode is selected the user is automatically moved into 
the development branch. Within this branch, effort and 
schedule parameters are first computed. From this point a 
decision must be made to either stay in the development 
branch or move into the maintenance branch. Once a choice 
is made it is final. The only way an unchoosen branch can 
be entered is on another iteration of the model and mode. 
The development branch will give the options of having phase 
and activity distributions computed. The maintenance branch 
involves calculation of maintenance parameters along with 
the option to also have maintenance phase distributions 
computed. The program termination function not onlv SE 
the program to end. it also provides the option of saving 
prior computed values from the development or maintenanc2 
branches. Another option in this area also permits output 
of the saved data on either the screen or printer. 

Program error messages will be generated if an incorrect 
function key is depressed or an out-of-range value is 
inserted for computation. Error messages and appropriate 
actions are listed alphabetically in Appendix C. Note that 
KDSI values below 2 KDSI and above Sle KDSI will cause an 
error message as these are the low and high boundaries of 
the COCOMO model. 

Familiarity with Boehm’s text. "Software Engineering 
Economics" (Chapters 4 - 9), is strongly recommended to gain 
an understanding of the COCOMO model assumptions. 
limitations, and accuracy. Use of this program without 
knowledge of the COCOMO model will limit the full 
understanding that can be gained from the computed results. 

Due to program size and complexity. computations for 
standard KDSI values (2, 8, 3d, 128, and Ste) are pertommNEE 


at a moderate rate of speed. However. computations for 
nonstandard KDSI values will show an increase in the time 
needed to obtain the desired results. This will be 


especially evident for the computation of phase and activity 
distributions due to percentage interpolations. 

Pages in the development and maintenance branches each 
have a header at the page top indicating the model. mode, 
and page type. Sample pages used in the program explanation 
will be from the Intermediate model. Differences for the 
Basic model, other then the model name in the page header. 
will be explained as each page is shown. 
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Chapter 2 


COCOMO Software Cost Estimation Model 


This chapter summarizes the COCOMO Basic and 
Intermediate software cost estimation models. Readers who 
are already familiar with these COCOMO models can skip to 
chapter 3, COCOMO Model Utilization. 


2.1 Overview 


The Basic COCOMO model takes as parameters the estimated 
number of source instructions (KDSI) and the developmen 
mode. The development mode parameter indicates what types or 
project is being developed. ranging from relatively smail 
projects loosely coupled with their operating environment 


("organic") to large, complex systems with rigidly specified 
interfaces, real-time performance constraints, and high 
reliability requirements ("embedded"). The Basic model 


calculates man-months of effort and months of schedule, 
along with productivity in number of delivered source 
instructions per man-month and annual development cost. Par 
peemede, a typical result for a 2 KDSI Spe vee camicime 9e 5.3 
man-months of effort required. 5.1 month schedule and 
approximately 301 required lines of codes per man-month. 
Pee rsmtion or erfort and schedule are also calculated. 
e.g.» of the 25.1 months of development time. the modei wili 
tell you that O.97 months would be spend in product design. 
Em programming and unit testing. and O.928 in 
integration testing. Requirements analysis are not included 
in COCOMO estimates, however, product activity distribution 
by phase for effort is computed. For example. calculated 
Eueduct design fer effort would be farther subdivided into 
requirements analysis, product design. programming. test 
planning. verification/validation, project office time, 
quality assurance and documentation development tine. 
Likewise, programming and integration testing would also be 
subdivided into these same categories. 

The Intermediate COCOMO model builds on the Basic model 
by adding cost drivers, which are measures of various 
attributes of the product, project, computer and personnel. 
The product of these cost drivers multiply the calculated 
effort man-months to produce an adjusted nominal man-month 
figure. For example; one driver (denoted PCAP) measures 
Programmer Capability. The PCAP multiplier can range from 
O.70 (very high programmer capability) to 1.42 (very law 
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programmer capability): In the example above, if very high 
quality programmers were available, the estimated 
development time would be reduced to 4.68 man-months (6.5 x 
Q.70) provided the rest of the cost drivers remained at a 
nominal value of 1.0. Cost drivers give a more 
comprehensive picture of the product and the environment in 
which it is to be developed, with resulting greater accuracy 
öf prediction: 

The COCOMO models are calibrated using data collected for 
63 projects completed by TRW between 1944 and 1979. Numeric 
Parameters were not determined solely by statistical curve 
fitting, but were influenced by the judgment of project 


managers. The Basic COCOMO model does not have particularly 
good accuracy; Boehm reports that estimates for the 
calibration data are within a factor of e oft the wae te 
etfort only 607 Of theer ime. The added parameters of cast 
drivers in Intermediate COCOMO give it much improved 
accuracv. Estimates with the Intermediate. COCOMO model are 


within 20% of actual effort 68⁄4 of themeimne- 

It is important, however, to note that the data described 
above no longer reflects the profiles (e.g... cost drivers) 
of current and future software. It is imperative that the 
data base and estimated parameters are constantly updated to 
improve the prediction power of the COCOMO Tool datandase. 
Detailed discussion of such a recalibration process 15 
provided in Boehm’s text. 


e.cd The Basic Model 


The Basic model's parameters are estimated thousands of 
delivered source instructions (KDSI) and deveiopment mode. 
Source instructions are defined as lines of code. inciud:ng 
declarative statements and job control language But 
excluding comments. Development modes are characterized as 
follows: 


uem pe 

generally stable development environment 

minimal need for innovation in architectures 
Or algorithms 

relatively small size 

relatively low premium on early completion of 
the project 

software project range usually not greater 
toram DOES 

loose coupling with external systems 
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Semidetached 

mixture of organic and embedded characteristics 

oeer medio te le el of experience with lated 
systems 

wide mix of experienced and inexperienced people 

some experience with aspects of system under 
development 

software project range usually not greater than 
J00 k VSI 


Embedded 
much innovation required 
integral part of some larger system with inflexib!e 
interface requirements 
high required reliability 
development within tight time and cost constraints 


The basic effort development estimation formula by mode are: 


Organic: MM e ON EEIDSSS DC T OS 


Semidetached: MM = 3.O(KDSI)*#1.12 


Embedded: MEI Deus DS Tmel s e0 


where ; 
MM = man-months of development effort 
KDSI = estimated thousands of delivered source 
instructions 





Another result obtainable from the Basic COCOMO model is 
development time, i.e., how many months the project will 
take to complete. These schedule formula by mode are: 


Organıc: IUE CIIM tene 


Semidetached: TDEV eg.9Si0MM»**0.3959 


Embedded: TDEV eae OY, Se 


where 
TDEM - development time in months 
MM = @ffart in man-months calculated above 
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Besides effort and schedule calculations other data which 
can be computed and are model and mode independent are: 


Average number of personnel - MM/TDEV 


Productivity = (1OOOXICDSTO 


annual cost = Personnel cost^MM * MM 





The Basic model ałso provides information on how the 
effort and schedule are distributed over the phases of the 
project. These tabulated percentages are listed in Anpendix 
A (Table Al) and are a function of the product size and 
mode. The product sizes shown in Table Al are for standard 
KDSI values of 2; 8. 39d T1855 acd atc. KDSI values 
occurring between these standard figures are considered 
nonstandard and must have the closest lowest and highest 
percentages to it interpolated to produce the proper result. 
KDSI values below and above 28 and 3128 KDSI respectively are 
beyond the boundaries of the COCOMO model and are not used 
as the model formula for effort and schedule are calibrated 
only for this range. Values for the phase distribution of 
effort are computed by multiplying each percentage by the 
Dr1or computed MM number. Phase distribution for schedule 
is also computed in a similar way except each schedule 
percentage is multiplied by the calculated TDEV value. 

In addition to the phase distribution computations. 


activity distribution by phase can also be calculated. The 
percentages for the activity distribution are listed in 
Appendix A (Tables Ae ~- a4). These percentages are again 


product and mode dependent and provide more detail about the 
product design, programming, and test integration values 
computed Tor phase distribution or erTort: Calculation of 
the values for this area occurs by multiplying the 
man-months value obtained for phase distribution product 
design. programming, and test integration by the respective 
percentages under each appropriate column. For exampie, to 
obtain the values for activity distribution in the organis 
mode for product design. the product design value computed 
in the phase distribution would be multiplied by each 
percentage under the product design column to generate the 
necessary activity phase distribution for product design. 


284 


Page 7 


e.-d The Intermediate Model 


The key feature which the Intermediate model adds to the 
Basic model is a set of 15 cost driver attributes, which are 
listed in Appendix B (Table Bl). These cost drivers have a 
default nominal value of 1.0; however, these values can be 
varied depending on the environment in which the project is 
being created. The product of these 15 cost drivers is 
called the Effort Adjustment Factor (EAF). 

Development modes for the Intermediate model are the same 
as those for the Basic model. However, the effort 
development estimation formula vary slightly from the Basic 
model and are: 


Nrgeaunic: MMn See (US hier). O05 


Semidetached: MMn 3.0(KDSI)#**1i.12 
Embedded: MMn 2.8(KDSI)**1.20 


where 
MMn = Nominal man-months 





The cost drivers are factored in by multiplying the nominal 
man-months by the EAF: 


MMn * EAF 


man-months adjusted 





Schedule formula by mode are the same as for the Basic 
model. Average number of personnel, productivity, annual 
cost, phase distribution of effort and schedule, and 
phase activity distribution are also computed in the same 
manner as for the Basic model. 

For a large system it is likely that the cost driver 
values will vary for different parts of the system. 
Estimation accuracy can therefore be improved by dividing 
the system into components. The nominal man-months are 
allotted to the components in proportion to their size, and 
the appropriate set of multipliers are then applied to each 
component separately. The resulting component estimates are 
then summed to obtain the overall system estimates. 
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2.4 Maintenance Model 


The process of modifying existing operational software 
while leaving its primary functions intact is defined as 
software maintenance. Calculations for the effort and 
annual cost of this maintenance are also performed in both 
the Basic and Intermediate models and are mode independent. 
A new term in this area is called the Annual Change Traffic 
(eT): It 1s the fraction of the software product's source 
instructions which undergo change during a typical year, 
either through addition or modification: The value of this 
factor ranges between 1.00 for complete change to O for no 
change at all to the software. The formulae for ACT is: 


DSI added + DSI modifieg 


Total DSI 


Annual change traffic 
Delivered source instructions 





Maintenance formula used with the BáS1C mode are aes 


(MM)am = MM * ACT 
Average maintenance personnel = (MM)am/te 


Annual maintenance cost = Maintenance personnel cost «MM 
* (MM) am 


where 
(MM) am = Basic annual maintenance effort 
MMs Effort in-man montis 
ACT = Annual change traffic 





Calculations for the Intermediate model again vary 
slightly from the Basic model in that 14 maintenance cost 


drivers are used to increase the model accuracy. These 
maintenance cost drivers are listed in Appendix B (Table 
B2). The value for each maintenance cost driver is 
defaulted to a nominal value of 1.00, but can be varied 
according to the environment. The product of these cost 
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drivers is called the Maintenance Effort Adjustment Factor 
(EAFM). Formula for the intermediate model are 


(MM)nam 2 MMn * ACT * EAFM 


Average maintenance personnel = (MM)nam/1e 


Annual maintenance cost = Maintenance personnel cost/M™ 
* (MM) nam 





The product activity distribution by phase percentages 


are listed in Appendix A (Table AS). These percentages are 
multiplied by either the annual maintenance effort, (MM)am. 
value in the Basic model or the nominal annual maintenance 
effort, (MM)nams value in the Intermediate model to obtain 


the maintenance activity distribution by phase. 
Entort 
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Chapter 3 


COCOMO Mecdedsltii mS 


This chapter illustrates the use of the COCOMO tool 
through the display of representative screens that are 
observed during the program. Beginning with information 
concerning hardware and software required for this program. 
the chapter guides the user through steps to use the 
Basic and Intermediate models. COCOMO maintenance is also 
illustrated and discussed. 


s Systems Requirements and Installation Procedures 


To properly run the COCOMO Tool programie ertia 
hardware and software requirements must be met. The 
following is a minimum required list. 


Hardware: 


Microcomputer with at least OS356kK af memory 
Keyboard with function keys 

lO megabyte hard disk 

Printer (optional) 


Software: 


KnowledgeMan package including K-Report and K-Graph 
COCOMO Tool Program (see Appendix D) 

COCOMO Tool Database (see Appendix D» 

DOS 2.) sor’ hagher 


3.2 Ineta lation Procedures 


After the software listed above is loaded onto the system 
hard disk, the COCOMO Tool program is invoked SY Vp nae 
"KMAÓN" in response to the system prompt. This results ina 
display of the COCOMO Tool title page (Figtre 35.) 3232-8 
Several moments. 


Page il 


SOnstructave COst MOdel 


for 


Estimating Software Development Cost 


Dec 1985 


Naval Postgraduate School 
Monterey, CA 


PRESS SPACE BAR 


Fige 4.1: Title Page 





Depressing the space bar once causes the banner page 
ti oure 3.2) to appear. After depressing the space bar a 
second time, a model selection page (Figure 3.3) appears. 


COCOMO PROGRAM 


This decision support system program automates the CCCOMO 
method of software engineering for development and 
maintenance. It enables the user to select one of two 
models (Basic or Intermediate). and one of three moces 
(Organic, Semidetached, or Embedded) for the computation of 
development and or maintenance data for a given KDSI input 
Meeroms include phase distribution calculations for 


development or maintenance, activity distribution by phase 
for development, graphs, reports and medel/mode iterations. 
Iterations of data can be saved for report generation. Data 
can be saved or erased before the program is terminated. 


TESS SACE BAR TO BEGIN 


Fiore 3.2: Banner Page 
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3.3 Model/Mode Selection 

Fl and Fe invoke the Basic and Intermediate COCOMO 
models respectively as shown on the model selection page 
(Figure 3.3). If for some reason program termination is 


desired, than depressing F10 will end the program and return 
the system prompt. 


Tg SELECT A MODELCIDEPRES S TONE 
OF THE FOREOWING PF SENE 


el fees le 
F2 TITNTERMEDIATE 


F10.: END- PROGRAN 


Figure J.o: Model Selection 


TO- SELECT A MODEL DEPRES JELE 


DF TRE FOLLOWING PFIkENS: 


E INTERMEDIATE ORGANIC 
Re INTERMEDIATE SEKTEYE TAC HEL 


F3 INTERMEDIATE Enge TRER 


Figure 2 5 Mode Selection 





After depressing Fil or Fe, the next item to appear is the 
mode selection page (Figure 3.4). The selection of a mode 
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is dependent upon the environment upon which the project is 
developed. Guidelines for each mode are presented at the 
beginning of Chapter 2. After selecting either the organic, 
semidetached; or embedded mode by depressing Fl, Fes or F3. 
respectively, the message "LOADING X MODEL", where X equals 
either the Basic or Intermediate model selected, will appear 


at the bottom of the mode selection page. The reason for 
the message is that it takes several minutes to load the 
large spreadsheet from the hard disk into memory. Once this 


action is completed, an effort/schedule page (Figure 3.9) 
appears at which point the program is in the development 
branch for the Basic model. The Intermediate model differs 
from the Basic model at this point in that it enters the 
development branch. 


Enter KDSI 
Personnel Cost/MM ." Enter Monthly Personnei 


Press «F1» to COMPUTE 


Adjusted Effort (MM) 
Nominal Effort (MM) 
Productivity (DSI/MM) 
Schedule (months) 

Avg Personnel (FSP) 
Annual Cost 


eee Phase Distribution cp PPUenagrnce eee ee 


EaU eT oa: ef hort/schedu le 





3.4 Development Branch 


Once the spreadsheet is loaded, an effort/schedule page 
(Figure 3.5) appears. This is the point at which the 
Program is in the development branch for the Basic model. 
The Intermediate model differs from the Basic model at this 
point in that it enters the development branch when the 
e Ort cost river page (Figure 3.6) is displayed. This 
Peels s prior to Figure 3.5 in the Intermediate model. 
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-— — e å ee ee ee ee ee ee ee ee ec cc cc ce cc ee ee RED ec eee ee ee eee ee ee 


VHi XtraHi 
0.73 0.88 1.00 1.135 “13400. 40.) ee. 1.00«Enter values 
O.94 0.94 1.00 1.08 1-175910 bO To 
Q.70. 0.85 2.00 12135 1S9 MP. =. 10O 
IG, LD00 (DS Oe IET 1290 0 c CE D 1.20 
1.00 1200 1200. 1.05 MEUM Somes bein ree 
0.87 0.87. 1,00 1.15 3 DNI ICE SD ol 1 OS 
0.87 O.87 1.00 1.07 Teale Sc S SIN 1-905 
1.456 1.19. 1:00 ¿0.86 OTTE OT Vaasa LO 


ncm 1.18 1.00  O.V1. OSXucG COSSO NE ao 
Da i 1.00  O.S96 OmU DNE E 1200 
Lael Tel TIRO 0.70. “OF (Oreo “Yea 10m 
1.14 eOr HEROO Oca am "Oumar ae tae aie [2210 
Pc TEST) 16005 O491 OBE» o s LED 1,1001 
loses Tero 1:00 .Q.wL O BoTT OSSR PEDO 


aene 1.00 Press «BUT 










PiLoure Jes Cost Drivers 


The cost drivers are all initially defaulted to a 


nomiocnab waluecet ceo These values can be changed by 
moving the cell cursor, € J; to the appropriate row by uS 
the down arrow. Once the cell cursor is at the appropriate 
row, then a new cost driver value can be entered. Case 
driver values are arranged in a table to the left of each 
cost driver with a range from very low to extra high. Ome 
a value is identified from this table for a narticular cost 
driver, its value is typed in and the 'Enter' key is 
depressed. The entered value then appears at the ceil | 
cureor position: Cost drivers which are not modified wili 
retain their value of 1.0. After all the modifications are 
completed F1. as shown in the last cost driver row, is 


depressed. A flashing message, "COMPUTING EAF", is 
displayed at the bottom of the effort cost driver page to 
indicate that the Effort Adjustment Factor (EAF) is being 
computed. When this computation is completed, the 
effort/schedule page (Figure 3.39) is next displayed. 

The effort/schedule page is divided into two sections: 
the input section and the output section. These sections 
are divided by the "Press «F1» to COMPUTE" statement w:th 
the input section above this statement. The cell cursor is 
positioned in the blank space before the 'Enter KDSI' arrow. 
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To enter the KDSI value, type in the value and depress the 
"Enter key?'. The value will appear in the cell cursor 
location just after KDSI =. For example, if there are 2000 
lines of code in the module then enter ae. THE ONLY KDSI 
VALUES THAT CAN BE ENTERED HERE MUST OCCUR IN THE RANGE 
BETWEEN 28 AND 5128 KDSI. Any KDSI values outside of this 
range will cause a program error message to be generated, 
and a return of the cell cursor to the KDSI position for a 
new value to be entered. After entering the KDSI value, 
move the cell cursor down one position by depressing the 
down arrow once. At this location the personnel cost/MM 
figure is entered as indicated by the left pointing arrow 
and the Enter Monthly Personnel Cost" statement. Enter 
this figure by typing in the amount and depressing the Enter 
key. For example, personnel cost/MM for a module might te 
$3000.00 so 3000 would be entered. After both the KDSI ana 
personnel cost/MM are entered depress Fl to compute the 
effort and schedule parameters. à flashing message; 
SeerePuilinG EFFORT7SCHEDULE”, will appear which indicates 
that the parameter computations are in progress. When the 
computations are completed, the effort/schedule will redraw 
to display the computed parameters in the lower half of the 
page. For a Basic model display; there is no adjusted 
effort or EAF. Another iteration for a different KDSI 
value can be performed at this point by moving the celi 
cursor back up to the KDSI input position with the up arrow. 
After entering a new KDSI value, depress Fil for tne nexc 
Aeration to begin. Besides performing another iteration 
other options include: 


EN aee detr DAt ion calculations to continue in the 
development branch 


HE Mis2mbeBnanee calculations to enter the maintenance 
branch 
F4 — Quit to enter the program termination branch 
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PHASE DISTRIBUTION OF EFFURIBEGR si )> (ae. 


---EFFORT--- 
PRODUCT DESIGN 
PROGRAMMING 
DETAIL DESIGN 
CODE/UNIT TEST 
INTEGRATION/TEST 


---SCHEDULE--- 
PRODUCT DESIGN 
PROGRAMMING 
INTEGRATION/TEST 


<F 1> Graph Effort «F2» Graph Schedule <P lo ete. 
SP3» Activity Divservribucre: 


Figure 3.7: Phase Dist Dot On 





The selection of F3 or F^ are described in later sections. 
Selecting Fe causes the phase distribution page. (Figure 
3.7%), to be displayed with the flashing message, "COMPUTING 
PHASE DISTRIBUTION". shown in the center oft the screen. 

When the computations are completed by the program the page 
will redraw to reveal the computed values for the effort and 
schedule phase distributions. Options available are 
indicated at the bottom of the page and include: 


FI = ibraphieEf fórt values 
Fe csc Graph 9SChedule valdes 


F3 — Activity distribution calculations tocant e 
the development branch 


F10 —- Quit to enter the program termination branch 
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Bete Peck iit bys Dole i bUTITON, BY “nese FOR EFFORT —--— KDSI OF 


FAIT EEG INTEGRATION 
DESTIN GRAMMING ATEST 
REQ/MENT ANALYSIS RA RA RA 
EEBSBSCT-DESION [2D g? RD 
PROGRAMMING = 2 p? 
TEST PLANNING TE ite be 
VERIFY/VALIDATE VV VV VV 
PROJECT OFFICE Pe PO Po 
CM/QA CQ CO CQ 
MANUALS M M 4 


NS c5pcagp Prod Des <Fe> Graph Prog <F3> Graph IF 
“Elo? rit 


Peguignemaonra: Activity Distribution 





Selection Of we or fe will display a pie chart of the 
values for the effort and schedule phase distribution, 
respectively. Depressing the 'Enter' key will remove the 
pie chart display and redraw the phase distribution page. 
With the selection of F3. the activity distribution page, 
(Figure 3.8), will be drawn with the flashing messages, 
“COMPUTING ACTIVITY DISTRIBUTION", shown near the bottom of 
the page. This message implies that the activity 
distribution values are in the process of being computed. 
Upon completion of the computations this page is redrawn to 
reveal the calculated values. Options are indicated at the 
bottom of the page and include: 


F1 - Graph product design values 

F2 — braph programming values 

F3 —- Graph integration/test values 

F10 — Quit to enter the program termination branch 


Selection of F1, F8, or F3 displays a pie chart of the 
product design., programming., or integration/test values, 
respectively. Depressing the ’Enter’ key removes the pie 
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chart display and redraws the activity distr taut eee eE 
With the selection of F10 the program termination branch is 
entered. The options available in this branch are 
described in section 3.95. 


3.9 Maintenance Branch 


The maintenance branch is entered as a result of 


selecting F3 on the effort/schedule page, (Figure 3.595). 25 
the Intermediate model the maintenance cost driver page; 
(Figure 3.9), is displayed. The Basic model. nowever. skips 
this page and immediately displays the maintenance 
ettort/schedule page, “ervoure slo] 


ORGANIC MODE 


Xtr abi 

LO) 1.O0O<Enter values 
.16 DATA 100 
«60» CB 1.00 
-50 TIME bec I@ 
Mes x M Sys: ] 2010 
-30 VIRT ] 200 
cy. | een 15:00 
^ ACAP 1-00 
Se wee ee prem 
. 70 PEAP Em 

2 OU VER Oe 

Sg c CEIR Deo 

-74& MODP 12301 

28 TOGE 1.00 Press «F1. 


E oe roro —xn000rn--.0qQ0]0o- 
E oc o or rE RE OOF FE OOF 


ONO Ov Or. OO se SO 
OPO Oe Ono Oe ee 


p 
1 

l. 
"T 
Iu 
Lie 
Ae 
i 
Iw 
Iu 
I 
i 

ju 
M 


[gut e Maintenance Cost Drivers 





The maintenance cost driver page uses the same 
approach as the effort cost driver page. Cost driver vaiues 
are defaulted to the nominal value of 1.0 and are modified 
as necessary using the values in the displayed table. 
Depressing Fl after cost driver modification is completed 
causes the messages "COMPUTING MAINTENANCE EAF", to be 
displayed at the page bottom. This indicates the 
computation of the maintenance EAF is in progress. Upon 
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completion of this computation by the program, the 
maintenance effort/schedule pages (Figure 3.10), 1S drawn. 


Maintenance Personnel Cost/MM = Monthly Maint Cost 
Annual Change Traffic (ACT) = <=Enter ACT Value 


Press <Fl> pal E 


Annual Maintenance Effort (MM)am = EAF = 
Maint Software Personnel (FSP)m 
Annual Maintenance Cost 


A xMm:emanuce Phase Distribution cao Cuit 


Figure 3.10: Masmtenance ETtort/Schedgule 





The maintenance effort/schedule page is also divided into 


BENE Sectlons: input and output. The input section is above 
the statement, "Press «F1» to COMPUTE". Ihe input cell 

EU SUgT 15 located in this section in front of the left 
psutling arrow indicating "Enter Monthly Maint Cost'. Enter 
the dollar amount in the same manner as for the effort and 
schedule paqe. Depress the ‘Enter’ key. Depress the down 
arrow once to move the cell cursor to the ACT ertry 
position. This value is defaulted to 1.00 which means that 
the entire software module/project will be modified over the 
course of the year. If the entire software module/proiect 


not modified over the course of the year then enter the 
[oae Clore that will be added/modified. THis can be 


determined by using the ACT equation in Chapter 2. The 
range of this value must be between O.1 and 1.00. TE modiy 
this value, type in the new ACT figure and depress the 
Enter’? key. Depressing F1 next initiates the maintenance 


effort/schedule parameter computation process which is 
indicated by the flashing message, "COMPUTING MAINTENANCE 
Seearkth”. Upon completion of this computation the page is 
redrawn with the computed parameter values displayed in the 
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lower half of the page. Options at the bottom of the page 
include: 


Fe —- Maintenance Phase Distribution cGaleulat von]. 
continue in the maintenance branch 


FIO —- Quit to the program termination Br onem 


PRODUCT ACTIVITY DISTRIBUTION BY PHASE FOR MAINTENANGS 


REC/MENT ANALYSTS 
PRODUCT DESIGN 
PROGRAMMING 

TEST PLANNING 
VERIFY/VALIDATE 
PROJECT DEI TEE 

CM/QA CQ 
MANUALS M 


<F1l> Graph Values LFO T OUE 


Figure 3.11: -Maintenance Activity Distr Tore EEI 





Selection of F2 causes the maintenance activity 


distribution page, (Frgure 3.11); to be drawn with the 
flashing message. "COMPUTING MAINTENANCE PHASE". displayed 
at the page bottom. Upon completion of these calculations 


the page is redrawn with the computed values displaved. 
Options at the page bottom include: 


Fi - Graph values 

F10 = Quit to the program termtnatriengsu ned 
Selection of F1 displays a pie chart ot the esa cu A 
values. Depressing the ’Enter’ key redisplays the 
Maintenance activity distribution page. An Fl1O selection 


imitiates the program termination branch which is discussed 
in the next section. 
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Sor l-rogram termination Branch 


Besides the option of program termination, this branch of 
the program also provides the opportunity to save prior 
computed values from the development or maintenance 
branches. Another option allows output of the saved values 
in a report format on the screen or printer. This branch is 
activated by selection of F10 in any of the following 
mowes: 3259593299759 95295329.105, 3.11. The iteration option 
page. (Figure 3.128), is displayed as a result of the F10 
selection. 


BEFORE GUITTINE 


SeBEeCT Van option: 


«F1» Another iteration 


SPEIO»—End program 


Eug Em Jl Iteration Option 





This page allows another iteration to be 
performed or begins the program termination process. 
Depressing F10 causes the program termination page. (Figure 
3.132), to be displayed. 
EELFDBRECOUITTING 
«F1» Save calculated values ard end program 


«Fea» Erase calculated values and end program 


Sear, Continue pregram 


Biggest. Program Termination 





selection of Fl terminates the orogram and displays the 
operating system prompt. All values that were saved will 
remain in their respective tables for the Basic and 
Intermediate COCOMO models. An Fe selection will erase all 
saved values from the Basic and Intermediate models. and 
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display the operating system prompt. If no preonem 
termination is desired, then depressing F3 will display the 
model selection page, (Figure 3.3), so another iteration can 
De performed. 

Returning to the iteration option page, (Figures EN 
depressing Fl; "Another iteration", causes the save value 
option page, (Figure 3.14), to be displayed. 


BEFORE PERFORMING ANOTHER ILUERSPEBUE 


SAVE prior computed values 


ERASE other computed values and 


START a new table 


Perform another iteration WITHOUT 
Saving prior computed values 





Figure 2.14: -Save Values Gat van 


Selection of F3 disguards the values computed in the 

last session and displavs the model selection paqe, (Figure 
3.3). so another iteration can be performed. Depressing Fl 
imstead saves the values calculated in the last session. 
Selection of Fe also saves values calculated in the last 
session, however, it first erases values saved from other 
prior sessions. This feature is model dependent in that ıt 
erases only values for the model currently in use. Lo 
example. if the Intermediate model is currently selected 
then only prior saved values for the Intermediate model are 
erased. No values that were saved in prior sessions for the 
Basic model are touched. Choosing either Fi or FE resumes 
in the display of the data output page. (Figure 315959 


INTERMEDIATE values have been saved 
«F1» Display LAST computed INTERMEDIATE vaiues 


«Fa» Display ALL computed INTERMEDIATE values 
<F3a> Continue Program 


<F 10> TEnd Programm 


PEGur Glsoe be: Data Output 
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Selection of F3 causes a display of the model selection 
page, (Figure 3.3), to begin another iteration. Selection 
of F4 results in the display of the program termination 
page, (Figure 3.14). Choosing either Fl or Fe invokes the 
report generator to provide a formatted report. Fl produces 
a report for only the values of the last session for the 
model currently in use. Fe produces multiple reports for 
the values of ALL the prior sessions for the model currently 
in use. Selection of either Fl or Fe causes the media 
Output page. (Figure 3.146); to be displayed. 


Select an option to display report 


<F1> SCREEN output 


Sic PRINIER Output 
(lúra on orinter first) 


Plume 3.1.0: Media Outowt 





Selection of Fl produces an output of single or multiple 
reports, depending on which option was previously selected, 


on the terminal screen. FQ produces the same formatted 
reports except they are output on the printer. Depressing 
the space bar at the end of the last report displays the 
report completed page, (Figure 3.17). 


PEPRORT COMPLETED 


SCREEN gutpiut 


PRINTER output 
Marn on printer) 


Continue program 


Era program 


Figure 3.17: Report Completed 
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Selection of Fl or Fe produce the same results as before. 
They are included here in order to offer a chance to output 
the prior generated report in another media from the initial 
media selected. Selection of F3 or F1O again cause the 
display of figure 3.3 or 3.14, respectively. 
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Chapter 4 


Mog aon ite mame 


Equations used in the COCOMO model have a large number 
of empirically derived constants such as coefficients and 
exponents. In general, these constants provide reasonable 
accuracy for most software cost-estimation situations. 
However, users who have appropriate data available may 
desire to recalibrate these constants in the COCOMO model to 
better fit the experience of their own organization. 
Emeanpter 29 of Boehm s. "Software Engineering Economics" 
discusses the recalibration procedures. Although the 
recalibration process itself can become quite complex, 
altering the Constants used im the COCOMO Tool is a 
relatively easy task. This chapter describes the process 
of constant modification so once the constants are developed 
internally they can be changed in the COCOMO Tool. 


Ec Equation Modification 


lEmEcStlIOn"of the COCOMO tool coefficients and 
exponents is a simple, straightforward task. These 
constants reside in two files of the COCOMO program cailed 
DEVPARBA. IPF and DEVPARMS.IPF. Using a word processor. such 
as KEDIT, just call in the above named files one at a time. 
The equations listed in these files are readily identifiable 
and can be changed by typing over the coefficients and/or 
exponents iisted. Saving these files back to the hard disk 
automatically updates the resident files. incus Tod! 
program is now ready to use with the new modified values. 


4.2 Gast Driver Modification 


Cost driver modification in the COCOMDO Tool requires a 
little more effort then the equation modification described 
above. The effort and maintenance cost drivers are located 
on three spreadsheets in the COCOMO Tool database. These 
spreadsheets are listed as CIO.ICF;, CIS.ICF, and CIE. ICF. 
To modify the cost driver values listed on the above named 
spreadsheets follow the sequence of steps below. 


E. Rename the file STARTUP.IPF to STOP.IPF while in DOS. 
E Type in "KMAN" in response to the DOS prompt. 
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After obtaining the MDBS header and a " ", type in 
"CALC" and depress -the ‘Enter’ key. 

Upon the display of a blank spreadsheet, type, \LOAD 
FROM "“CIO.ICF", and depress the Enter key. 

The spreadsheet that next appears will display the 
effort cost drivers for the Intermediate organic 
model. Type; \BORDER, to obtain letters and numbers 
across the top and bottom, respectively. The cell 
cursor location occurs in the upper right part of the 
screen. For example, #F100 means the cursor is in 
column F and row 100 of the spreadsheet. 

Using the left arrow key move the cursor to the left 
until the cell cursor in the upper right hand corner 
reads #A100. In this position, the numbers Th BM 
row appear across the bottom of the screen. IT m 
numbers are to be changed in that row then mava the 
cell cursor with the down arrow key until the 
appropriate row where values are to be changed 15 
reached. 

After reaching the appropriate row where values are 
to be changed type, SEDIT. Use Control D to move the 
Cursor to the right until it 1s over the number wie 
needs to be changed. At this point just tyne in the 
new number over the old number. Once all the numbers 
in the displayed row have been changed; depress the 
“Enter’ key. 

Move the cell cursor down to the next row to be 
changed and repeat the process in step 7. if 
necessary. 

Maintenance cost drivers can be modified in the same 


manner as the effort cost drivers. After finishing 
the effort cost driver modification, tvpe, N45 ll 5E 
reach the maintenance cost drivers. Move the cell 


cursor down to the appropriate row as described in 
step 6, and make changes as indicated in step /. 
Once all of the cost drivers have been modified, the 
next step is to save these cnanges. To accomplie 
this type in the following: 


\#A96& followed by "Enter" 
\8#F 100 followed by “Enter” 
\BYE 


After the "_" appears, type, SAVE TO “CIO. ICF i mE 
depress the ’Enter’ key. 
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Upon return of the " " again repeat steps 3 through 
I The only change is to replace CIO.ICF with 
CIS.ICF and CIE.ICF for changes to these 
spreadsheets. 

After changing all of the cost driver values in all 
three spreadsheets, type, BYE, in response to the 
last PpPrgmpt. This returns the system to DOS. 
Rename the STOP.IPF file back to STARTUP.IPF. The 
program is now ready to run. 
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APPENDIX A 
COCOMO Percentages 
Effor = Pistreioccren 
KDSI SIZE 
e 8 oo tes SQUE 
Organic Mode 
Product Design 16 Ve Uo 15 Dm 
Programming 68 55 52 mo 2 
Detailed Design es 23 24 pe ce 
Code & Unit Test 42 4O Se Zo de 
Integration & Test re he ee a ee 
Semidetached Mode 
Product Design 1 ey i r7 17 
Programming 54 en d 33 Je 
Detailed Design ey eS eo 24 eg 
Cade & Unit Test 37 39 33 SU 29 
Integration & Test rd 22 eo eo aa 
Embedded Mode 
Product Design 18 l5 Lo LG 18 
Programming 50 37 34 z ag 
Detailed Design 29 27 Ee es ea 
Code & Unit Test 22 30 28 ee 2a 
Integration & Test ee eo eo sa 34 


Senedute Distribution 


e 8 Se ie 3053 
Organic Mode 
Preguet Design 19 |y Le Nee I 
Programming G3 ao 33 3l z 
Integration & Test 18 ee 26 30 3o 
Semidetached Mode 
Product Desergn 24 es eS a7 ee 
Programming 36 Sys ag 44 40 
Integration & Test Eo eg 25 oo fe 
Embedded Made 
Product Design 30 32 34 36 de 
Programming 48 6 6 4O 36 32 
Integration & Test ec ea E ea 30 


Table Al: Effort and Schedule Percentages by Phase 
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ee 


Product Fro- Inteqr 

Design gragming & Test 

KDS] SIZE: SIT ML SIML SIM 
Requireaents Analysis 13 J j 
Product Design 40 10 b 
Prograaaing l4 38 34 
Test Planning J 5 d 
Verification à Validation b b 34 
Project Office I b 7 
CM/ RA E b 7 
Manuals 7 J 7 

mE MDS] «21> 8 KOS] M= 32 KD5SI L= 128 KDSI 


Table A2: Activity Distribution by Phase - Organic 


Product 
Design 


DSE SIZE: ogame. ve 


Requirements Analysis ee EE n le 
Product Desian Gh eer eee 241 
Froaram@ing fo teres tisg 14 
Test Planning Haden eds ou Oy 
Verification à Validation & 4.3 7 7.5 8 
Project Office Peete 10 9 
CH/ QR 3c sy. d 
Manuals JEN S LET 


Sc? KDS] 128KDSI M= 32 FDS 


5 I 

4 4 

9g 8 
IDa 
T E 
Vos 

RI 7 
DS 

6 6 
= 128 KDS] 


ation 


L 


Pros 
graaaing 
MEUM CUBES 
4 4 4 zn 
38 8 § B 
pocoomecc 730.9193 
UN 6 = 
299,2 7 de 
5025 -5.9 0 9.5 
asus c6 Gag 
SENS od 8 


VESS KDSI 


cn 
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Integration 
& Test 


Cas 


cn 
ru 
~J -O tw -J CU 
. > 


cn cn 


Table A3: Activity Distribution bv Phase - Seaidetached 
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Product Pro- Integration 
Design gr ageing & Test 
KOSI SIZE: 91 H tL Ww 5 I M 0 VE Sees 
Requirements Analysis 1010 1010 19 i d 3 3 J ToP T 
Product Design 42 42 42 42 42 6 6 b b bà 44A 4 d 
Programming lil te 12° 14. -35 959 "59590052 0 1930 30S 
Test Planning 4.3. 5277 - 29 4. 9 & eee 339 4 à 
verification & Validation à 7 38 9 10 3 9 10 EB - 399290 29/8023 
Project Office Ha PS 7 3 9 1-5 ES vans 3 7 
CR/ GR 3 d 33. 2 g- T— EMESSCIIUEM UEM 
Manuals C P D E. 2 ng SE 2E EC 
3=2KDSI 1 = 8 KDSI = 32 KDSE L = 1808 KüSI VL = Sie KDSI 
Table A4: Activity Distribution by Phase - Eabedded 
Organic Se@idetached Eabedded 

EDOTOSTOEr: om eL WE "So SD NEN UNMOSES COENA UII 

Requirements Analysis E NE E. bog. 489 cou ea à a Galor 
Product Design Word dale ]l2-. 12 12 "eo e a 
Programming 495.4443 42 941.5 41.5 41 41 41 38 39 39 30 4l 
Test Planning guts TONS MESES áo oq od NS 
Verification & Validation 10 11 12 13 Ll (te: Se SEE ig 13 14 14 là 
Project üffice XT ET 8.5. 8d. 35 7 5559 IUE M 
CH/9A cae ee ae bog 8 6 96 9^ 3 E MEM 
Manuals 10 30 10 10. if Il WS 10.3 10.55 1c Woe ee 

5=2 KISI I= 8%DISI M= 32 KISI L= 128 KDSI VL - S12 KDSI 


Table Aa: 


Activity Distribution by Phase for Maintenance 
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APPENDIX 8 


Cost Drivers 


required software reliability 
database size 

product complexity 

execution time constraint 
main storage constraint 
virtual machine volatility 
computer turnaround tine 
analyst capability 
applications experience 
orograsser capability 

virtual machine experience 
orogramming language experience 
use of modern orog. practices 
use of software tools 


required develcpaent schedule 


Table Bl: 


Very 
Low 
0.75 


0.94 


1.00 


Low 


00 


00 


87 


187 


.08 


Nominal 
.00 


Í 


— 


— 


[e 


Effort Cost Drivers 
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.00 


„QÙ 


1,00 


1.00 


00 


00 


00 


0 


40 


00 


00 


00 


. QU 


„üü 


0. 


T 


„Jó 


90 


Dec] 


PI 


Very 
High 
1.40 


0.32 
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Extra 
High 
1.40 


RELY 


DATA 


CFLX 


TIME 


STOR 


VIRT 


TURN 


ACAP 


REXP 


FCAP 


VEXP 


MODP 


TOOL 


reguired software reliability 
database size 

product cosalexity 

execution tiae constraint 
main storage constraint 
virtual machine volatility 
Computer turnaround time 
analyst capability 
applications experience 
programmer capability 

virtual aachine experience 
srograa&aing language experience 
use of modern prog. oractices 


use of software tools 


Table Be: 


Very 
Low 

1293 
0.94 


0.70 


0.87 


Maintenance Cost Drivers 


Low 
121g 


0.94 


0.85 


1.10 


Nominal 
0. 


l 


98 


. 00 


1.00 


i. 


deme 


e 


pe 


414 


00 


09 


00 


CY 


,üü 


. 00 


00 


. 00 


UO 


00 


00 


High 
1.10 


1.18 
1213 
1,1 


1.05 


Don 


Very 
High 
1.10 


Extra 
High 
1.40 


0.71 
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APPENDIX C 
Error Messages 
ACT RANGE O TO 1 ONLY 
Problem: Maintenance ACT value outside O to 1 boundary 
Solution: Input an ACT value between O and 1. Depress 
Fl again to compute the maintenance 
parameters. 
CAN'T USE NEGATIVE OR ZERO VALUES 
Problem: 
1. An effort or maintenance cost driver value is 
less than or equal to zero. 


e Maintenance personnel cost/MM = O 


Solution: 


Me Peata proper eost driver from the effort or 
maintenance table. Depress F1. 
an Input a maintenance cost/MM and depress Fl. 


INSUEEICDTENT MEMORY 


Broblem: KMAN memory constraints exceeded bv the 
program execution and causing the program 
to terminate abruptly. 


Solution: Type, BYE and depress 'Enter' key 
deon receiv mo the DOS prompt type. KMAN. to 


begin program execution again. 


NOTE: Values saved prior to the abrupt program 
termination still exist in the database fiies. 
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KDSI IS REGTERBENEARN sie 
KDSI Je OR: <Sle ONGI 
Problem:  KDSI input value is greater than 512. 
Solution: Reenter a KDSI value between e and 512. 
Depress Fl. 
KDSI IS LESS THAN 2 
KOS 22 SNORE <31 Z TANSY 
Problem: KDSI input value is less than 2. 
Solution: Reenter a KDSI value between 2 and 512. 
Depress Fl. 
WRONG KEY 


Problem: An F key not shown on the screen selection 
list was depressed. Í 


Solution 


jee If in an input screen (e.g.. KDSI input) then 
check the input values and reenter any which 
may have been changed. Depress the proper F key. 
ew If not in an input screen then just depress the 


proper F key. 
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APPENDIX D 


Program/Data Base Listings 


Program Listings 


File Name Module Name 
STARTUP.IPF START_UP 

Coego. IPF COCOMO 

COCO TPF CoCo 

Se ee ease lee SEI UP BASIC 
SSCOLDAS. IPF SS_LOAD_BASIC 
DEVPARBA. IPF DEVTFARDNETER BASIC 
SE GENT. T eF Sea e sINTERMED LARS 
SSECEODINT. IPF SSP EOAD_ INTERMEDIATE 
RELEYDAT.: 1PF READ DEVELOPMENT DATA 
DEVPARMS. IPF DEW PARAMETERS 
DEYPRHDIS. IPF DEVTPRASE DISTR 
ee oS see PHASE DISTR 
CARCEFSC. IPF CAEC EFF SCHED 

SEN ABCE. IPF SELECT TABLE 
EVALRKDSI. IPF EVAL KDSI 

SLEG One.) Fr SELECT ONE 

SELECTWO. IPF SELEC TZTWO 

INTÈËRPOC. IPF INTERPOLATION 

DE TSEDIS. IPF ; Deane? DISTR 
DEVPAD. IPF DEV PAD 

CALCDPAD.IPF Gabe DEY PAD 
MAINTBAS.IPF MAINT BASIC 
MAINTINT. IPF MAINT INTERMEDIATE 
MDATAPAD. IPF MAINT DATA PAD 
CALCMDAT.IPF CALC MAINT DATA 
MAINTPAD. IPF MAINT PAD 
KEYCHNO.IPF KEY CHANGE 
AGAINTIT.IPF AGAINT_IT 

WRAPUP .IPF WRAP UP 

Teeth. Ter rit | 

SAVVAL.IPF SAVE VALUES 
ERASTABL. IPF ERASE [ABLE 

ANOTHER. IPF ANOTHER 

RPTOUT.IPF REPORT QUT 

BRPTONE. IPF Beste ee PT ONE 
BRETALL. TPF BASIC RPT ALL 
IRPTONE . IPF INTERMEDIATE RPT ONE 
IRPTALL. IPF PNTERMEDIATE RET ALL 
GRAFPHE . IPF GRAF PHASE EFFORT 


jl? 


GRAPHS 25 
GRAF ADPD.- TPE 
GRAFADP. IPF 
GRAFADIT. IPF 
GRAF PDM. IPE 


Data Base Listings 
a. Spreadsheets 
File Name 


CeO. ter 
CESS TCF 
CBE TCE 
cp ELITS 
EIS: TCE 
Clee bee 


BD- Tables 
File Name 


BES Ste 

Et op IS 
BESPADCTJE 
|ESSIM SIDE 
HESIHADS T^ 5B 
DESDE 
LESr wl cS 
LESPOD.TTS 
IESM 1 TS 
LESMAD TTB 
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GRAF PHASE SCHEDULE 
GRAF ACT DIST PD 
GRAF ACT DIST PHASE 
GRAF ACT DIST INTEST 
GRAF PD MAINT 


Spreadsheet Name 


COCOMO BASIC ORGANIC 

COCOMO BASIC SEMIDETACHED 

COCOMO BASIC EMBEDDED 

COCOMO INTERMEDIATE ORGAMIGC 
COCOMO INTERMEDIATE SEMIDETACHED 
COCOMO INTERMEDIATE EMBEDDED 


Table Name 


BASIC EFFORT SCHED 

BASIC EFFORT SCHED PHASE 

BASIC EFFORT SCHED PAD 

BASIC EFFORT SCHED MAINT 

BASIC EFFORT SCHED MAINT ACT DIST 
INT EFFORT SCHED 

INT EFFORT SCHED PHASE 

INT EFFORT SCHED PAD 

INT EFFORT SCHED MAINT 

INT EFFORT SCHED MAINT ACT DIST 
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